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Several recent shipments direct from the ‘‘ Andreasberg of America” 
afford a large choice of the more recent finds of this famous district. Prices 
average lower than formerly, generally 50c. to $3.00. or $4.00 for the best 
cabinet specimens. Small study specimens at 15c. to 40c. 

Hematite in hexagonal prisms. New and rare. Smal! but marvel- 
ously sharp and brilliant, coating a volcanic rock suggesting the Vesuvian 
examples, but of different crystalline habit. 

Rose Apophyllite in handsome groups. Beautiful white and colorless 
erystallizations. Also detached crystals. 

Hyalite. Clear masses of pearly lustre in twisted and botryoidal forms. 
Attractive and typical. 

Fire Opal in large pieces. 

Octahedra] Fluor showing interesting modifications. 

Quartz Crystals containing moving bubbles. 

Amethyst in groups of unrivaled richness and depth of color. 


Stilbite. Delicate cream-colored groups. Crystals symmetrical and well 
defined. 


STUDY SPECIMENS 


For 26 years we have supplied mining schools, universities, colleges and. 
secondary schools throughout the world with mineralogical material. Dur- 
ing that period the quality of our elementary and advanced collections has 
steadily improved, so that to-day the highest grade of study specimens are 
offered at unprecedentedly low prices. An inspection of our Laboratory 
List of minerals for analysis will show that European minerals dre sold not 
simply below American prices, but often at lower rates than prevail in 
Europe. The wide connections of our European house alone permit this 
economy to the consumer, our prices being the same on both sides of the 


Atlantic. 
Illustrated Collection Catalog Free. 


The Largest and Most Complete Stock of Scientific and Educational Minerals 
in the World, Highest Awards at Nine Expositions. 


Foote MINERAL 
FORMERLY DR. A. E. FOOTE, 


PHILADELPHIA, PARIS, 
1317 Arch Street. 24 Rue du Champ de Mars. 
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Am, Jour. Sci., Vol. XIV, 1902. Plate IX. 


Fic. 1.—BowLpER TRAIN UPON THE SLOPE OF SHERMAN HILL 
The view looks north-northwest along the train toward the crown of the hill. 


Fic. 2.—SovuTHERN END OF THE TRAIN OF BasaLT BLOCKS FROM SHERMAN HILL. 


The view looks north-northwest along the train, Sherman Hill itself, distant a mile 
and a half, appearing between the two largest blocks. 
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Art. XXXVII.—An Instance of the Action of the Ice-sheet 
upon Slender Projecting Ltock Masses ;* by WILLIAM 
ERBERT Hopss. (With Plate IX.) 


THE present paper will discuss what seems clearly to be a 
case of degradational action by the ice mantle exerting its 
pressure in a lateral direction against steep and slender masses 
of projecting rock. The conditions are in some respects pecu- 
liar to the locality, which lies in an island-like area of Newark 
traps and arkoses within paige walls of the crystalline 
schists—the Pomperaug Valley area of Connecticut. The pre- 
servation here of the Newark rocks from erosion, which has 
elsewhere so generally removed them, is a direct result of their 
deformation by jointing and their depression in the form of a 
composite crustal block along the marginal joint planes as 
fault walls.t This depression has been irregular in so far as 
the blocks of the smaller orders of magnitude within the larger 
composite block have been depressed by different amounts so 
as to produce a mosaic of small prismatic blocks. The present 
positions of basalt and arkose within the area are also dependent 
upon the high position of the main basalt flow in the local 
Wiriok series, and upon the low easterly dip (+20°) of the 
beds and flows previous to their dislocation. Their pusitions 
are further affected by the fact that the displacement by fault- 
ing was distributive largely within a marginal zone. As a 
result of all these conditions the dense resistant basalt now 
occupies the central portion of the depressed area and is bor- 
dered by the softer shales and arkoses. 

Could the area have been visited subsequent to its deforma- 
tion by faulting but previous to its degradation through the 

* Read before the Wisconsin Academy of Sciences, Arts, and Letters, at 


Milwaukee, December, 1901. 
+The Newark —_ of the Pomperaug Valley. 2ist Ann. Rept. U. S. 
Geol. Survey, Pt. III, pp. 1-160. 
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agencies of subeerial and of ice erosion, we may believe that it 
would have presented an irregular surface not unlike that of a 
mosaic from which a local area of the back had become dis- 
placed and the overlying blocks allowed to slide down by 
small amounts while still restrained’ by their friction upon their 
neighbors. The effect of suberial erosion has been to etch 
out the marginal areas of soft sandstone and leave the basalt 
prisms of the central area in strong relief like the image of a 
cameo. The basalt itself discloses no marks of the subeerial 
erosion, for the reasons : first, that it is intensely resistant; and, 
second, that its area is so small (six miles in length by two 
miles in greatest breadth) that no streams of any power have 
been developed upon it. It is not, however, to be assumed 
that no considerable degradational action has occurred within 
the area of the basalt masses of the valley, for the three upper 
members of the Newark series found in the Connecticut Val- 
ley area, which begins less than a score of miles to the east, are 
missing from the Pomperaug Valley series, and were doubtless 
removed by subeerial erosion, while large thicknesses of the 
surrounding schists were being carried away. 


Fic. 1. Schematic profile of basalt ridges of the Pomperaug Valley. 
Black, basalt ; black spotted with white, amygdaloidal basalt ; white, shale ; 
white with black circles, conglomerate (where stippled, baked zone of con- 
tact); stippled area, drift and alluvium. 


The work of the ice within the valley is revealed in the pro- 
files of the basalt ridges. These ridges have generally fault 
scarps on their western and northern sides (which face in the 
direction from which the ice moved) and gentle slopes to the 
eastward and southward, conforming to the dip of the beds and 
flows of which they are composed. In these general outlines 
the action of the ice is not disclosed, but the caps of all the 
ridges seem to have been removed by an appreciable fraction 
of their height. This is brought out in the schematic figure 1 
and in the author’s report above cited.* That this degrada- 
tional action by the ice is localized largely at the crests of 
ridges is also shown by the texture of the rock found at the 
crests when compared with that upon the flanks of the southern 
ridges. Dense and massive at the crest in correspondence 
with the lower beds of the flow, it is amygdaloidal and vesicu- 
lar upon the southeastern flanks, where it doubtless represents 
upper layers of the flow. 

* Loe. cit., pl. V, A. 


. furs 
y 
Sam 


Ice-sheet upon Slender Projecting Rock Masses. 401 


Some clue to the manner of decapitation of the basalt ridges 
may be found in two trains of basalt blocks, one of which 
is represented in Plate IX. This train, which is the one 
of the greater interest, proceeds from the ridge known as 
Sherman Hill,* the extreme southwestern elevation of the 
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One Mile 


Fig. 2. Sketch map of the Pomperaug Valley showing the distribution of 
the terrace deposits and of basalt trains. W., Woodbury; S&., Southbury ; 
H., Hotchkissville; P.. Pomperaug; S. B., South Britain; W.0O., White 
Oaks; S. H., Sherman Hill; R. H., Rattlesnake Hill; C. R., Castle Rock. 
The stippled area represents roughly the distribution of the terrace deposits, 
and the lines of larger spots the trains of basalt blocks; A., area of terrace 
exeavated for railroad fill. 


* Sometimes considered a part of Rattlesnake Hill. 
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basalt within the valley. The position and direction of this 
train is brought out in fig. 2, which is a sketch map of the 
Pomperaug Valley. Upon the south-southeastern flank of 
Sherman Hill the train begins as a collection of irregular 
blocks of basalt, occupying a belt about one hundred feet in 
width and extending from the present low tower-like crest of 
the hill to the corner of the highway, where is the edge of the 
terrace floor of the valley and where the train appears to end 
abruptly. Within this portion of the train are a dozen or 
more blocks six to eight feet in diameter, and very many 
smaller ones. Fig. 1, Pl. [X isa view looking up the train 
from a point near the road corner toward the summit of Sher- 
man Hill. 

Lost in the terrace deposits of the valley the train is again 
picked up upon the south side of the valley so soon as the 
slope begins to rise above the level of the terrace. This local- 
ity is near and west of the road from South Britain over 
Georges Hill (see fig. 2) and just above the great fill upon the 
railroad. The sand and gravel for this fill was obtdined from 
the area immediately north where indicated upon the map 
(A of fig. 2). Mr. Henry M. Campbell of South Britain 
pointed ont to the writer a place where three large blocks of 
the basalt, one of them six feet or more in diameter, were 
unearthed and removed by blasting during the excavation of 
this section of terrace. The location would fall within the 
line of the train from Sherman Hill. 

The blocks now in evidence south of the railroad fill are of 
special interest because of their location in the line of the train 
and because of their unusual size. Fig. 2, Pl. 1X, which looks 
northwestward along the train, includes two of the largest. 
The hill from which they were separated is visible in the dis- 
tance (more than a mile and a half away) between their tops. 
There are several blocks of this size (15 to 25 ft. in largest 
dimensions), some partially buried in earth along with many 
smaller blocks, but all located within a belt less than a hun- 
dred feet in width. The train does not appear to extend south- 
ward beyond this point, but no attempt has been made to 
follow it farther. The direction from Sherman Hill of these 
great blocks of basalt, which form a landmark in the valley, is 
S. 28° to 29° E., a value near that of the average movement of 
the ice over the higher points in the vicinity. 

The conditions seem here to be best explained by assuming 
that from the pre-glacial surface produced by subsrial erosion 
the faulted prisms of basalt projected in pinnacles above the 
softer sandstones, in part opposing to the ice stout walls and in 
part comparatively slender walls and towers. Sherman Hill, 
as indicated by the geological map in the report here cited, 
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unlike practically all of the other ridges of the valley, opposed 
its long face and, therefore, its weakest direction to the ice 
mass, which was directed against its thin vertical walls. Owing 
in part to dip and in part to the manner of faulting, its western 
end (the present peak) projected above its general wall-like 
mass. This part also was unprotected by the higher mass of 
Rattlesnake iin. In this way, it is believed, the great blocks 
which are now found over a mile and a half away and con- 
nected by the train with this elevation were separated from 
their parent mass. 

Castle Rock, a prismatic block of nearly equal basal dimen- 
sions and now having a sheer cliff upon its northern face 
nearly one hundred feet in height, is located in the north- 
eastern part of the area.* Like the west end of Sherman Hill 
its position left it unprotected by other masses from the north- 
west, where a considerable valley allowed the ice to sag well 
below the crests of the elevations surrounding the valley. The 
row of basalt blocks located southeast of White Oaks is 
believed to have been derived from this elevation much as the 
other train has been from Sherman Hill. The slender nature 
of the prism of Castle Rock, its considerable elevation above 
the general level, and its exposure upon the northwestern 
edge of the area all favor such an hypothesis. The direction 
of this train (S. 13°.E.) would indicate that the long valley east 
of the basalt masses has modified the direction of movement of 
the lower portions of the ice mantle. 

That the ice found a depression in the Pomperaug Valley, 
into which its substance sagged, is indicated by the present 
altitudes of the higher basalt ridges which have been decapi- 
tated, in comparison with those of the gneiss hills of the vicin- 
ity (the basalt ridges are some 200 to 300 feet the lower). 
It must be assumed that erosion in post-glacial time has been 
more effective upon the gneiss than upon the basalt, though 
this would doubtless be modified by the soft arkose members 
above the main basalt. 

To ascribe these trains to the separation of blocks from the 
lee side of ledges due to the frictional action of overriding, is 
to leave unexplained their large size and the distance to which 
some have been carried, more especially, however, the restric- 
tion of the trains to ledges which the geological study shows 
to have been slender in form and with } anon valleys north west 


of them into which the ice could sink and act in a horizontal 
direction against their walls. 

Professor Chamberlin has informed me that he has observed 
in Greenland an undoubted instance of such degradational 
action of the ice from lateral pressure upon rock walls. 

University of Wisconsin, Madison, Wisconsin. 

* Loe. cit., fig. 41, p. 111. 
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Art. XXXVIII.—On the New Species Melanochalcite and 
Keweenawite. With Notes on some other known species ; 
by GrorGEe A. KOENIG. 


1. Melanechaleite. 


For the material of this investigation 1 am indebted to 
Captain James Hoatson, of Calumet. I received it early in 
January of 1902, and informed that gentleman—about January 
17th—that I had much reason to distinguish the black mineral 
as a new mineral species, for which I proposed the name 
melanochalcite (from pédas and 

Occurrence.—The material comes from the exploration shaft 
of the Calumet and Arizona Copper Mining Somme, near 
Bisbee, Arizona. I am informed by Captain Hoatson that 
these specimens represent the character of the ore at a depth 
of 800 feet. All the mines in that district exhibit oxidized 
ores to a very considerable depth. Sulphides are rare. I had 
examined and assayed a number of samples for Captain Hoat- 
son from time to time as the sinking of the shaft proceeded ; 
all oxide ores, and of exceptional richness. Nosamples assayed 
under 10 percent copper. Cuprite was always preponderating, 
sometimes mixed with much hematite; say, for instance, 30 per 
cent of the former to 70 percent of the latter, as an extreme. 
Malachite and chrysocolla appeared sparingly ; noazurite ; whilst 
at the Copper Queen Mine, of the same belt, the silicate and the 
carbonates are in the foreground. The material under consid- 
eration in this paper differs from that of the upper shaft. 
The material before me presents hard spheroidal nodules, 
cemented together by a soft, brown-red, clayey material, easily 
removable. The nodules’ nucleus is formed by granular 
cuprite, with occasional druses, the latter lined with octa- 
hedraj crystals. This kernel is surrounded by a zone of 
pitchy-black mineral, a few millimeters in thickness. Upon 
this follows a banded green zone of chrysocolla and malachite. 
Thereupon follows white, or transparent, quartz. Within the 
quartz are smaller cuprite kernels, each with its aureole of 
black and green. Here the black material is thicker, but less 
pure asa whole. The purest substance is always thin, lying 
close to the cuprite. It passes into deep olive green; then 
light olive-green into the pure green of chrysocolla, or mala- 
chite. Thus the fracture-surface of a nodule is of striking 
beauty. The one before me, which served as model for the 
description, has an average diameter of 120 millimeters. The 
kernel is not centric, and rather oblong than circular. The 
black, green and white parts are massed chiefly on one side. 
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This material reminded me of the German “ Kupferpecherz,” 
which has been declared by eminent authorities as a mineral 
mixture of various bodies—chiefly chrysocolla and limonite. 
Dana places it under chrysocolla. I have analyzed such 
material coming from the Old Dominion Mine, Arizona, of a 
brown-black color. It was more the esthetic beauty of the 
present material which induced me to enter into its study, 
than the expectation of finding new facts. Absence of definite 
crystalline form is ever apt to call up a prejudice against the 
homogeneity or chemical integrity of bodies. In the present 
instance, additional reluctance was caused by thinness of the 
black zone. But since there was plenty of material, the ques- 
tion of obtaining a sufficient quantity of satisfactory substance 
could be answered by care and patience. 

Physical Examination.—I picked out successively, and 
from different nodules, three portions of material—A, B, C. 
The sequence of the letters denotes the degree of scrutiny 
employed. “A” was intended for preliminary work, “B” 
for chemical orientation, and ‘‘C” for the final trial. At the 
beginning the chief care was the rejection of either red or 
green particles. . But it was quickly discerned that among the 
dark material there was a lustrous and a dull portion ; a banded 
and a bandless part. High lusterand absence of band-structure 
go together; dullness and banding are yoked. Sample “A” 
was tainted somewhat by red, by green and by dull particles. 
Sample “B” was only contaminated by dull parts; but “C” 
was picked over several times, and contained only brilliantly- 
black material. This was time-consuming. It will be seen, 
however, from the analyses that the blemishes were rare even 
in “A” and “B.” The black mineral is fairly hard—about 4; 
but it is exceedingly brittle. The cause of this brittleness 
lies, probably, in numerous microscopic fissures. As support 
for this opinion, I mention the long time required for the ceas- 
ing of air bubbles to rise, when the mineral was placed under 
water (specific gravity determination). And also the failure to 
obtain a thin plate by grinding; the plate going to small 
pieces long before translucence was reached. When the min- 
eral is ground in a mortar it shows the disagreeable property 
of “smearing.” The fine powder is coffee-brown in color. 
Some of the finest dust from sample “ C,” which had stuck to 
the mortar, was brushed upon a glass slide, imbedded in 
Canada balsam and examined under the microscope. It proved 
to be translucent, letting through yellow-brown light, one par- 
ticle exactly as the other. The mineralogic uniformity and 
or of this material (“C”) is undoubtable. In polar- 
ized light these dust particles behaved like an amorphous, 


or isotropic, body. The specific gravity was found to be 
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canny = 4-141 at 21 C. (material “C”). This number is 
rather under than above the true weight, because I wished. to 
avoid boiling, in order not to interfere with the water-per- 
centage of the material. To even up matters, the water used 
was saturated with air at 21 C. for both weighings. 

Chemical Examination.—B. B. In closed tube the sub- 
stance looses water and OO, and the coffee-brown powder turns 
to brown black. With the fluxes only copper reaction, except 
with microcosmic salt, when a fine skeleton of SiO, appears in 
a blue glass. The mineral is readily decomposed by HCl of 
all concentrations, even when in coarse fragments. If such a 
fragment be placed in 3 per cent HCl, and one observes with a 
pocket lens, one sees the margins of the splinter turn white. The 
white zone widens steadily, until nothing but a white mass 
remains, which occupies the entire space of the original black 
substance. And yet the percentage of SiO, is not quite 10. 
While this dissolution is progressing ove sees a steady spray 
arise of minute bubbles of CO,, very different from the big air 
bubbles arising from the microscopic capillary fissures. I con- 
sider this behavior as the essential foundation of my hypothesis 
regarding the constitution of the molecules of this. mineral— 
to wit: SiO, and CO, are simultaneously liberated, whilst 
CuO and H,O pass into the solution. The resultant SiO, is 
what I would call semigelatinous—not colorless and transpar- 
ent, but white and translucent. It is readily dissolved by the 
water solution of NaHO. There is no cuprous chloride formed. 
The copper is altogether cupric. 

Material “ A ”—preliminary analysis. Weight of substance 
taken, 0°5361 gr. 

. _ 0°0671 loss by ignition. 
00532 SiO, 
0°0010 Fe,O, 
0°4188 Cu,S 


The sulphide was dissolved and electrolyzed, yielding 0°3277 
Cu=0°4107 CuO, to which must be added 0°00015 CuO, 
obtained from the electrolyte by H,S. Total, 0°4122 CuO. 

In percentage : 


CuO = 76°72 
SiO, = 9°91 
H,O 
CO, = 12°52 
Fe,O, = 0°19 
99°34 
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_ Material “B.” 05658 gr. The tenacity for water at in- 
creasing temperature was tested by exposing the powder, for 
two hours each, at the following temperatures : 


0°0092 loss at 88 C. 
0°0142 110 C. 
0°0082 160 C. 
0°0128 210 C, 


0°0444 
0°0451 loss at red heat. 


0°0895 total loss. 


CO, was not separately determined in this sample; but from 
the determinations in “OC,” when H,O and COQ, are nearly 
alike, the inference may be drawn that all the water is expelled 
at 210 C. 

0°0500 SiO, ; 0°3415 Cu+0-0082 CuO from electrolyte by 
0:0008 Fe,0,. 


CuO = 76°46 
SiO, = 883 
H,O f = 14°20 
Fe,O, =. 
99°63 


Material “C”— This having been proved irreproachable 
material, the analysis was made with great care. OO, and 
water were determined as follows: 0°5260 gr. of the fine 
powder was placed in a porcelain boat and the latter heated 
in a combustion tube to redness, whilst a slow current of per- 
fectly dried and purified air passed through the tube. An 
“U” calcium chloride tube received the water and a Geissler 
Potash bulb received the CO,. The increase of weight in the 
former was 0°0407 gr.; in the latter, 0°0378 gr., a total of 
00785 gram. At the same time the weight in the boat 
decreased by 0-:0766 gram. Hence there is here an error of 
0:0019 gr., which may be evenly distributed between H,O and 
CO,, or may even be neglected altogether without affecting 
the result sensibly. The copper was precipitated electrolyti- 
cally, and in this case H,S found no residue of copper in the 
electrolyte. The latter being thereupon rendered ammoniacal, 
a flocculent precipitate fell, which, after filtering and ignition, 
showed by its color that it did not consist of iron oxide alone. 
It was found to be ZnO+Fe,O,. I had overlooked the zine in 
the other analyses. 


ig 
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The percentages are : 
Molecules. 


CuO = 76°88 : 79 = 096583 
SiO, = 780: 60 =0°12914),. 
CO, = 7:17 : 44 = 0716295 to 
H,O = 771 : 18 = 0°42833 
ZnO = 0°41 : 81 = 0°00506 
F,0O,= 0°07 
100°04 


This unusual, and surely novel composition, may give cause 
for several interpretations. Roughly speaking, it might be an 
intimate mixture of copper carbonate, copper silicate and 
copper hydrate; but it may also be interpreted as the basic 
salt of an ortho-silico-carbonic acid H,(Si,C)O,, in which Si 
and C may replace each other within certain limits. A scrutiny 
of the three analyses shows a practically identical percentage 
of copper oxide. The percentages of SiO, and of the volatiles 
vary. As to SiO,, we have 9°91 (“A”); 8°83 (*B”); 7°80 
“C”), a variation of about 1 per cent. In “A” we have 
12°52 volatiles; in “ B,” 142; in “OC,” 14°88. These figures 
are evidently not due to accident, nor due to mechanical mix- 
ture. Unfortunately their significance was recognized only 
after it was too late for a determination of CO, in “A” and 
“ B,” for there was nothing, or too little, of the materials left. 
Notwithstanding this serious experimental deficiency, it seems 
to me that the logical comparison forces the admission of 
strength in my hypothesis. Admitted the existence of a com- 
plex H,(Si, C)O,.H,O (and I can see no chemical reasons 
against it)in which hydrogen is wholly replaced by Cu, and 
H,O partly by CuO and in which, moreover, Si and C are 
atomically interchangeable: but so that the percentage of Cu 
be constant, then a change in the percentage of Si,O, must 
influence both the percentages of CO, and H,O. Now, com- 
paring “A” and “©,” we find in the former 2°11 SiO, more, 
and 2°35 volatiles less than in the latter.- 2°11 SiO, are equiv- 
alent to 1°53 CO,, leaving 0°82 as that portion of the volatiles 
attributable to water, thus conforming with the hypothesis. 

If the composition of melanochalcite be interpreted accord- 
ing to this plausible hypothesis, the figures of analysis “OC” 
take the following shape. 

Molecules Si,O, = 0°12914 
CO, = 0716295 


0°29209 


These 0-29209 molecules require 2x 0°29209=0°58418 mole- 
cules of CuO. 


: 
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There are disposable 0°96583 Cu0+0-00506 ZnO, a total of 
0°97089 molecules of basic oxides. Deducting from this total 
the requirements of the silico-carbonate, there will be left 
0°97089—0°58418 =0°38671 (CuO,ZnO} to constitute with the 
water, the hydroxide. But we have 0°42833 molecules of water ; 
hence there is a surplus of the latter of 0°42833—0°38671= 
0°03762. This surplus, which amounts to 0°749 per cent, must 
be declared present as hygroscopic water. It is not determin- 
able by experiment, since the substance lost at 87 C.—1°63 
per cent, and since it is a well-known fact that boiling water 
converts the hydroxide Cu(HO), into the oxide CuO. 

Putting together these figures, we get : 

Copper silico-carbonate 0°87627 : copper hydroxide 
0°77342 = 1°000: 0°882. 


The formula of melanochalcite is : 
Cu,(Si,C)O, Cu(HO), 


Paragenesis.—In regard to the forming of this mineral sub- 
stance, one may conceive of at least two modes : 

(1). Cuprite crystallizes first from a solution of copper car- 
bonate, with the codperation of a deoxidizing agent, and pro- 
duces centers or nuclei. At a later period an oxygenated 
aqueous solution of silicon and carbon meta-acids invests these 
nuclei. In presence of an overwhelming basic substratum, the 
meta condition of the acid changes into the ortho state, and 
the melanochalcite molecules are formed rapidly, falling out 
in amorphous aggregates. As the crust increases in thickness 
the basic substratuim’s influence decreases and we find mixtures 
of melanochalecite aggregates with those of chrysocolla and 
malachite, because the ortho reverts to the meta state. The 
complex molecule Cu,(Si,C)O, is no longer possible; and, 
shortly after, we have clear alternating bands of chrysocolla 
and malachite. 

(2). One can conceive of an aqueous solution holding from 
the start all the constituents, excepting only oxygen, and from 
which the least soluble constituents, i. e., Cu,O, will fall out 
first. But considering the great bulk of the latter compared 
with that of melanochalcite, chrysocolla and malachite, this 
view would seem less simple than at first. Both are purely 
hypothetical ; no experimental facts are known to me outside 
of the formation of copper sulphides and arsenides, A large field 
of investigation is open here. The relative absence of native 
copper in these Arizona cuprite ores is surprising, because these 
ores are evidently neither metamorphic nor pseudomorphic ; 
but ear to be automorphic, the same as the native copper 
ores of Lake Superior. 
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2. Keweenawite. 


Occurrence.—In April 1901, driving the fifth level at the 
Mohawk Mine, Keweenaw Co., Michigan, southwestward from 
shaft No. 1 to shaft No. 2, a narrow cross vein was cut through, 
carrying domeykite and a reddish-metallic mineral having the 
color and general appearance of massive niccolite. Superin- 
tendent Fred A. Smith sent me some of the material. Being 
very busy at the time, I did not investigate this matter until 
June, after my vacation had begun. The examination revealed 
then my wrong, first impression, inasmuch as the substance 
showed copper, nickel, arsenic in the ratio of 2:1. Early in 
July I visited the mine and informed Superintendent Smith 
that I proposed the name AKeweenawite for this undoubtedly 
new mineral species. 1 went under ground for the purpose of 
gaining some knowledge of the paragenesis of the arsenides for 
which this mine has now become famous. The large domey- 
kite-mohawkite vein crosses the amygdaloid copper-bearing 
bed near the No. 1 shaft at an angle of nearly 45°. The 
arsenides in large shining masses sit mostly against the reddish 
amygdaloid, without the intervention of any selvage. There 
is little parallelism among the several minerals (the least soluble 
species forming the bordering fringe), which suggests the notion 
of the fissure having been filled by crystallization from a stand- 
ing mother liquor. In the absence of parallelism, the mother 
liquor must have been in motion. The stoping operations on 
this vein between the second and third levels tend to show 
the vein as a system of flat lenses. One of them has been 
stoped out with a rich yield. I found the new vein to be 
about 1,300 feet from the large one just described, near shaft 
No. 2. The vein comes into the level very flat, almost parallel 
with the strike of the bed. It is thin, with a maximum width 
of 6 inches. The general character is very like that of the 
large vein; to wit, absence of parallelism. Sometimes calcite 
sits against the amygdaloid, sometimes quartz, or again either 
domeykite or keweenawite. The conditions under which the 
filling out of the vein took place must have been alike in both 
veins. I intended to analyze a large sample of the amygdaloid 
adjacent to the yein in order to learn whether the arsenic per- 
vades the rock in minute quantities, to find proof or disproof 
of a lateral leaching. Thus far I have not done this, though 
the intention still exists. This is one of the reasons why I kept 
back the publication of the present notice. 

Physical Properties.—I have observed the mineral only as a 
massive, very fine granular aggregate which is very brittle and 
shows flat conchoidal fracture. Hardness about 4, similar to 
that of domeykite. The color on the fresh fracture is pale 
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pinkish brown. On exposure tarnishes to a deeper brown 
red ; but is far more constant towards the atmospheroids than 
domeykite or mohawkite. I have now some specimens before 
me which have been exposed to the laboratory gases for over 
a year and still show the characteristic color, but slightly 
deepened. Specific gravity at 20° C.=-7°681 (with 3°140 
grams of the mineral). 

Chemical Characters. — B. B. melts easily to a globule. 
Gives vapors of arsenic. On continued blowing in oxidizing 
flame, a metallic globule is obtained. But if a borax bead be 
placed along the globule from the first, while the O. F. is act- 
ing, then a blue glass is obtained ; later a brown glass, and 
ultimately a green glass, showing successively cobalt, nickel, 
copper. The qualitative behavior is thus identical with 
mohawkite. Dissolves in concentrated HNO, and even in 
HNO, (specific gravity 1-2). 

A first preliminary quantitative determination gave Cu= 
38°5; (Ni + Co) = 17°98; quartz = 4-52; no iron—the dif- 
ference must be arsenic. This was very different from 
mohawkite. 

‘A second analysis of the same sample, carefully made with 
O, 500 grams, gave . 


0°0249 insoluble 

0°3760 Mg,As,O, 

0°2449 Cu,S 

0°0945 Ni + Co (by hydrogen) 
0°0047 Co (by hydrogen). 


From this follow the percentages. 


Quartz = 4°98 
As = 86°06 :75 = 0°4938 


Cu = 39°12 :63 =0°621 
0°944 
: 58°6 = 0°325 

Fe = trace 


99°96 


Thus the ratio obtains As : (Cu,Ni,Co) = 1,000: 1,915 and 
again Ou : (Ni + Co) = 2:1 nearly. 

It was assumed by me that this ratio between the metals 
would probably not be constant ; but instead to a certain limit 
a replacement of each by the others, the same as was assumed 
for the mohawkite and has been fully proven by numerous 
analyses, I have made since. 


Keweenawite = (Cu,Ni,Co), As, 


= 
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This result was communicated to Superintendent Smith at my 
visit to the mine on July 6, 1901. The material had come 
from the sixth level. I collected material at the vein crossing 
on the fifth level. In appearance it was identical with the one 
just described. The analysis made with 0°5 gram samples gave 
the following data : 

0°3379 Cu,S 

0°0487 Ni 

00047 Co 

0°3560 Mg,As,O, 

0°0039 quartz. 


The percentages are: 


Cu = 53°96 = 0°856 
Co ae cat : 58°6 = 0°182 
As = 3418 :75 = 0°456 


Quartz 0°78 


99°60 


The ratio (Cu,Ni,Co): As = 2°27:1, is not so close to 2:1 
as that of the first material, but still sufficiently so. The 
material, though freer from quartz, was not so faultless through- 
out as the first. There appeared certain pseudocleavages 
along which a thin olive-green film could be seen. Just to 
what extent this condition has to do with preponderance of the 
metals over the arsenic, I am not prepared to say. But on the 
other hand, this analysis shows unmistakably the replacement 
of copper by nickel, and vice versa. 

A third analysis was made with another sample, the arsenic 
not determined. 


Quartz = 060 
Cu = 40°72 :63 = 0°646 
:58°6 = 0-346 ( 999? 
Fe = trace 
(diff)As =3842 :75 = . . 0515 
100°0U0 


(Cu, Ni, Co) : As = 1128: 1 


In my paper on mohawkite (this Journal, December, 1900) 
I showed how an arsenide Cu,As forms very easily when the 
vapors of arsenic act upon copper at red heat. This artificial 
Cu, As shows the color and crystalline structure of chalcocite. 
The difference in color in keweenawite must, therefore, be 
owing to the nickel. 
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I give the specific gravity (1. c.) as 7-71, the calculated specific 
gravity as 7°75, whilst the keweenawite gives the gravity 7-681, 
which is very close indeed. Nickel and cobalt having nearly 
the same specific gravities and not much different from copper, 
this slight difference is readily accounted for. 


8. Mohawkite and Domeykite. 


During the past year I have made several more analyses of 
these two minerals from the Mohawk mine. The material 
was in part collected by me on the spot or sent to me by Mr. 
Fred Smith, to whom I wish to express my indebtedness. 

The colors of these minerals seem alike to those of the 
fabled chameleon, and the identification by the eye is made 
very difficult, in fact impossible. 

a. The mineral appears in form of large masses in calcite 
with a color equaling that of chalcopyrite; altogether unlike 
any previously seen domeykite or mohawkite. Mr. Smith 
states that it had this yellow color when it came up the shaft. 
It is exceedingly brittle, crumbling between fingers into blue 
and purple fragments. B. B. shows trace of cobalt and trace 
of antimony. 


Cu = 70°56 
As = 29°50 
It is therefore domeykite. 
b. Large iron gray mass, looks like arsenopyrite. B. B. gives 
strong cobalt reaction. 


Cu = 67°86 
Ni+Co= 3°32 
As = 28°10 


99°28 


The mineral proves to be mohawkite; but the sum of cobalt 

and nickel is only one-third of that in my original mohawkite. 

ec. Mr. Knight, one of my students, picked up a specimen at 

the Mohawk mine, which seemed to be peculiar. It is tough, 

but not so much as what I have called mohawk-whitneyite, 

gray color and fine granular structure somewhat like algodo- 

nite in appearance. 

B. B. reaction for antimony, no cobalt, no nickel. 
Spec. gr. 8°378 — 8°364 (with 1-747 grams) 

Cu = 80°72 : 63 = 1°281 

As = 19°12: 75 = 0°255 

Sb = 0°84 : 120 = 0°007 


100°68 
Cu : (As,Sb,) = 49:1 =5:1 


— 
‘get 
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On the face of this result the establishment of a new species 
would seem indicated. But as I have expressed myself (1. c.), 
the higher ratios of these copper arsenides are either down- 
right mixtures (grain very fine) or they pertain of the nature 
of alloys and hence all ratios are possible. In order to throw 
a little more light on this subject, a long sliver was knocked 
off the type specimen. On this sliver the mixture of two 
substances was discernible. The sliver was broken into three 
fragments and in each the copper was determined. 

a (0°5063 gram) gives Cu,S = 0°4836 per cent Cu = 76°2 
B(0'500 gram) =04748 . “ Cu = 75°76 
y gram) “ © =0:5097 “ Cu= 80°10 

These differences would seem to bear out my statement. A 
straight ratio marks an accident rather than a necessity. In 
speaking of mixtures like these, it may perhaps be well to use 
the term mohawk-algodonite, as distinguished from true 
algodonite. 

. ad. Mr. Rogers, another of my students, collected a specimen 
which did not quite correspond to anything I had seen before. 
It was much tougher than the preceding specimen. A frag- 
ment weighing 0°391 gram was dissolved and. the copper 
determined. Arsenic by difference. Nothing insoluble. 

Cu,S = 0°4208, Cu = 0°3361 = = 85°9 

As = aw 141 

100°0 

Ratio 7°25: 1 


It must be classified as mohawk-whitneyite. 

e. Genuine Algodonite from the Champion Mine, on the 
South Copper Range. 

I am indebted to Dr. L. L. Hubbard, the Superintendent, 
for the specimen. It presents a piece weighing about 400 
grams, through which a drill-hole passes. The specimen was 
encountered on a cross vein, very narrow, simiiar to the occur- 
rence at the Mohawk mine. The metallic mineral is inti- 
mately mixed with calcite. The fresh fracture is steel grey. 
Several fragments were digested with dilute HCl. The residue 
carefully washed and dried weighed 0°1968 grams. This quan- 
tity was dissolved in HNO, and boiled nearly to dryness in 


order to bring all the arsenic to the form H,AsO,. Only a 


trace of white insoluble material (quartz) was observed. 


0:0683 Mg,As,O, = 0°0328 As 
0:2063 CuO = 0°1645 Cu 
Hence Cu= 83°53 

As= 1655 Ou: As=5'96;:1 


100°18 
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J. Pulveriform chalcocite from the Champion Mine. 

This very interesting material was also encountered in a 
small cross vein and recognized by Dr. L. L. Hubbard as some- 
thing peculiar. Neither of us thought of chaleocite. It soils 
the paper or fingers like soft pyrolusite or graphite. An 
aggregate of small crystals, the largest less than 0°5"™ to micro- 
scopic individuals. 

he dust appears under the microscope as made up of single 
hexagonal plates, or groups of plates, easily disengaged and 
reduced toindividuals, perfectly opaque. I have since observed 
this same substance both at the Champion and Mass mine, 
dusting over groups of calcite crystals, either loosely or firmly 
imbedded in the calcite, causing the latter to look. gray or 
black. It becomes bluish by tarnish. B. B. reacts for copper 
and sulphur only. The record of the quantitative analysis is 
lost; but I remember distinctly that the percentage of copper 
was close to 79. 

g. Nodular nuggets found in the coarse material from the 
mortar at the stamp mill of the Baltic mine were singled out 
by Mr. William Vivian as whitneyite. If seen by themselves 
they look much like rounded native copper; but seen along- 
side of the latter a difference becomes noticeable even to 
the untrained eye. Compared with one another, on filed or 
ground surface, slighter differences appear. Held in a vise, a 
strong blow with a cold-chisel will break the whole in two. 
Native copper will not do this. The fracture is hackly; there 
are small geodes of calcite. Calcite is visible between the 
imperfect crystals of gray color. But the lens also reveals 
minute black globular bodies. These latter I succeeded in 
identifying as chalcocite. The material for analysis was 
extracted with diluted HCl. After extraction material 
weighed 0°4003 gram. 


It gave: Insolubles = 0°0081; Cu,S = 0°4575; Mg,As,O.= 


0°0555 
Hence: Cua = 91°38 : 68 = 1°450 
As = 6°60: 75 = 0°0888 
Quartz = 2°20 


100°13 Cu : As = 16°22 : 1 


h. From Captain James Hoatson, of Calumet, I received a 
specimen showing quartz and what looks like native copper, at 
first sight. The supposed native copper is similar in color to 
_the nodules just described; also similar in hardness and rela- 
tive toughness. A filed surface shows a very uniform, dense 
texture, with a decided yellowish, brassy, color; but etched 
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with HNO,, the heterogeneous nature becomes visible even to 
the naked eye. 
Two fragments gave : 
Cu = 92°78 Cu= 93°96 1°4755 Cu: As = 18°8:1 
As = 5°85 As= 5°74 0°0765 Cu: As=19°3:1 


98°63 99°70 


Two other fragments were detached close to the one whose 
composition has just been given. 
They gave: 
Cu = 96°2 and 94°5 
As= 3°8 5°5 (by difference) 


100°0 100°0 


Here the ratios are Cu: As=30°1:1 and 25°5:1. The figures 
show plainly that definite proportions cannot be looked for; 
but they indicate, as I look at it, that we must assume here 
conditions similar to those of pig iron, or of alloys. Further 
studies may give better light, especially in the direction of 
etching. In speaking of such alloys as these (g, 4), I ven- 
ture to propose the word “ Semi- Whitneyite,” to be used like 
Mohawk-Whitneyite, or Mohawk-Algodonite, meaning neither 
a — nor a variety ; in the sense of a rock rather than of a 
mineral, 


Chemical Laboratory, Michigan College of Mines, 
Houghton, Mich. 
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Art. XX XIX.—Studies in the Cyperacee ; by THEO. 
XVII. Segregates of Carex Tolmieit Boott. (With figures 
in the text.) . 


SIMILAR to the prevalent distribution in the north the genus 
Carex, as represented in the Rocky Mountains of Colorado, 
does not attain its greatest development until the timber-line 
is reached, where conditions exist which are favorable to the 
development of Carices. From the timber-line with the low, 
open thickets of willows (S. glaucops) accompanying the water- 
courses, to the alpine slopes with the snow-banks, we meet with 
no small number of species over a relatively limited area. 
Those localities correspond, in many respects, with those of 
the north, and it is quite natural that we often find ourselves 
confronted with species that are, also, known to occur even in 
the polar-regions. Several of these alpine and subalpine 
Carices have been well recognized as being identical with 
certain northern, arctic and circumpolar, species, and we need 
only refer to such as: C. nardina, incurva, festiva, rupestris, 
atrata, misandra, ete., while others appear as indigenous only 
to the Rocky Mountains, e. g. Carex filifolia, Engelmannit, 
elynoides, variabilis, ete. 

The mode of variation in alpine Carices corresponds well 
with that of northern species, indeed we have exactly the same 
variations exhibited by several of these, e. g. C. alpina, atrata, 
rigida, misandra, ete. And Carex variabilis, at least the 
plant from the Sphagnum-swamps at higher elevations in the 
Spruce-zone, varies so much, that we have observed forms that 
are absolutely analogous with the subarctic C. anguillata, 
hyperborea, stans and the various forms of C. rigida, even if 
they may not be looked upon as specifically distinct. We have 
collected a number of such forms of C. variabilis growin 
almost side by side, and possessing the same structure am. 
shape of utriculus, besides the same color of squamee, but vary- 
ing in the length of bracts, peduncles and spikes, characters 
that are very prominent in C. anguillata, stans and hyper- 
borea ; in these species, however, the utricle offers such charac- 
ters as seem to afford good evidence of their specific validity, 
as they were formerly established by Salomon Drejer, the most 
critical of Caricographers. 

However, the ability to distinguish and recognize several of 
these species from the alpine regions depends to a large extent 
upon aaretiies in the field as well as a thorough acquaintance 
with their homologues in other countries. And one of the 
species, which we intend to describe in the present paper, 
Carex scopulorum, offers an excellent example of analogous 
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variation, which might have resulted in the establishing of 
several species, if it were not that we had the opportunity of 
studying the plant in its natural surroundings. It is a species 
that has, so far, been entirely misunderstood, and, strange to 
say, it has at various times been confounded with such species 
as C. Tolmiei, rigida, vulgaris and pulla,—to none of which 
it bears any close resemblance. It seems as if the mode of 
growth, the color, shape and direction of the utricle in this 
species has not heretofore been very critically examined. And 
the morphological structure of the rhizome with its floral and 
leafy shoots, besides the mere color of utriculus, its outline and 
direction, are characters of no small importance for distinguish- 
ing critical species, and are often much more constant than the 
nuinber of stigmas, of spikes, distribution of sexes, etc. 

Thus is the ramification of the rhizome in Carex either 
mono- or sympodial, the former being rare, but, as we have 
mentioned in a previously published paper,* it is characteristic 
of a number of allies of C. laxiflora, digitata, etc., to which it 
appears as absolutely constant, while the latter, the sympodial, 
is to be observed in most of the other Carices. The ceespitose 
and the stoloniferous growth is nearly always constant in the 
respective species, and such variations as have been noticed in 
a few cases, for instance in C. vulgaris, where a cespitose rhi- 
zome changes into one that is stoloniferous, it appears to 
depend merely on the character of the soil, and is, therefore, 
of less importance. 

Finally we may mention an additional character derived from 
the foliar organs at the base of the flower-bearing stem, which 
was first described by Elias Fries,+ and which consists in these 
basal leaves being provided with large, assimilating blades or 
being merely scale-like with rudimentary or non-developed 
blades, at the time of the flowering. He gave the name “ Phy]- 
lopodic ” to the former, and “ Aphyllopodic” to the latter. 
Besides the species with monopodial ramification, which are all 
“aphyllopodic,” not a few species of those with sympodia 
belong to this same category. Such phyllo- and aphyllo-podic 
species are readily to be distinguished from each other, inas- 
much as the character appears constant; low forms of the 
aphyllopodic Carex macrocheta exhibit in this wise an entirely 
different aspect from the phyllopodic C. ustulata, with which 
such dwarfish forms have often been confounded, as well as 
the aphyllopodic C. caspitosa may be distinguished at once 
from the phyllopodic C. vulgaris and its allies. It is a feature 
which deserves much attention, but seems, so far, to have been 


* This Journal, vol. i, 1896, p. 348. 
+ Fries, Elias: Synopsis Caricum distigmaticarum, spicis sexu distinctis, 
in Scandinavia lectarum. (Botaniska Notiser, 1843, p. 97.) 
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overlooked or neglected by descriptive authors; as a matter of 
fact it constitutes one of the principal differences between C. 
Tolmiet Boott and our C. scopulorum, and the confusion 
would have been avoided had this particular point been duly 
considered. 

In respect to the utricle, the peculiar dull, brown color 
noticeable in C. stylosa from Greenland and Alaska seems very 
rare, but is, nevertheless, also common to C. scopuloruwm, and 
constitutes, thus, an excellent distinction, and appears to be 
constant. A very prominent character may, also, be derived 
from the outline and direction of this same organ, the utricle, 
but it is very important to study this from life or from mate- 
rial preserved in alcohol. The utricle in C. scopulorum is 
turgid with the beak abruptly bent to the horizontal, a feature 
that makes the plant at once distinct from any of those to 
which it was formerly referred. But in regard to the other 
characters, such as the relative development of the spikes, their 
length, thickness, the peduncles, distribution of sexes, etc., 
several of these prove less constant and are, as we remember, 
often the principal foundation for the establishment of varie- 
ties, viz: esogyna (C. dioica), epigejos (C. aquatilis), simpli- 
cior (C. paniculata), ramosa (CU. teretiuscula), acrogyna (C. 
Pseudocyperus), remotifiora (C. vulpina), pendula (C. stricta), 
spinosa (CU. hirta), anomala (C. acuta), ete. 

It, thus, appears as if there were a number of reliable points 
to be observed and by which one might determine obscure or 
imperfectly known species of the genus Carew, so as to place 
them in the sections where they naturally belong; but it is, 
nevertheless, a very difficult task to draw such distinction in so 
large a genus as that of Carex, when the supposed nearest 
related species are not at hand, but must be studied from the 
diagnosis alone. And in regard to Carex Tolmiei Boott it 
would seem absolutely fruitless to gather any knowledge about 
this particular plant from the latest descriptions published in 
this country, where the species is said, for instance, “‘ to repre- 
sent C. vulgaris Fr. on the western side of our continent,” 
where the true C. vulgaris Fr. is amply represented and occurs 
with much the same variable habit as in the old world! 
Moreover the diagnosis of C. Zolmiei as reproduced in recent 
systematic works is so as to make it “specifically distinct” 
from the one established by Boott ; in other words, the mate- 
rial has not been correctly identified, nor has the original diag- 
nosis been carefully compared. Very little comfort is gained 
from consulting the larger herbaria, where we found, for 
instance, C. atrata, Parryana, Raynoldsii, macrocheta, ete., 
identified as Boott’s C. Tolmiei. 

Under such circumstances one feels obliged to consult the 
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original diagnosis as a last resource, and it is, also, the safest 
method. e were in the present instance under the impres- 
sion that our Carew from Colorado did belong to C. Tolmiez, 
judging from the very numerous references in literature and 
a td to the same plant from various parts of the Rocky 
Mountains, but our suspicion became aroused when comparing 
the diagnosis as written by Boott and reproduced by recent 
authors. Boott’s comprehensive work is, of course, a great 
help, but it is, as may be said of all other monographs of large 
genera, far from infallible, and the writer is greatly indebted 
to Mr. C. B. Clarke of Kew for his kindness in loaning us one 
of Boott’s own specimens of C. Zolmiéei, and for calling our atten- 
tion to certain points in the figured details, which are less cor- 
rect. We have, thus, had the opportunity to compare one of 
Boott’s specimens with his diagnosis, and have succeeded in 
acquiring a fuller knowledge of the plant than otherwise 
obtainable. 

Most of the other species with which C. Zolmiei has been 
confused were already familiar to us; the remaining are evi- 
dently undescribed and will be treated as such, where sufficient 
material becomes accessible. But before we present the diag- 
nosis of some of these segregates, we deem it necessary to 
give a few data concerning some external characters of the 
true C. Tolmiei Boott, by which it may be readily distinguished 
from its supposed allies. 

The species C. Zolmiei of Boott is aphyllopodic, with the 
rhizome densely matted and with short stolons covered by a 
mass of fibers from the dissolved scale-like leaves, and the 
sheaths of the basal, proper ones, by Boott himself cor- 
rectly described as: “ el horizontaliter repens, fibris 
lanatis.” The relative large number of almost contiguous pis- 
tillate spikes is a striking feature, also the long and slender, 
setaceous peduncles of the lower spikes. The number of stig- 
mas is constantly three, and the utricle is, as it appears, gered 
two-nerved, granular above and often purplish spotted with 
a short emarginate or, sometimes, slightly bidentate beak. 
Among the specimens which we have examined of C. Zolmiei 
were several which answered very well to Boott’s diagnosis of 
C. nigella: “A C. Tolmiei differt spicis paucioribus, masculis 
2-8, perigynio bidentato majore, squamis lanceolatis mucro- 
natis.” owever, we observed among typical C. Zolmiec 
utricles with bidentate beaks, and several with the scales 
mucronate. It, thus, appears as if C. nigella Boott may not 
be specifically distinct from C. Zolmiet Boott, and, moreover, 
Mr. Clarke has informed us that he has examined the very 
specimens in herb. Boott collected by Toulmie and labelled 
~ “nigella,’ and that he feels most inclined to consider them 
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identical with C. Tolmiei, even that they were collected from 
“the same tuft” as this. It must, also, be borne in mind that 


the republication of C. nigella (Ill. genus Oarex, p. 194) was 
done after the death of Boott, and Mr. Clarke, therefore, thinks 
that Boott himself would have reduced it. 
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But whatever C. nigella may be, a distinct species, a variety 
or identical with C. Zolmiez, the latter itself cannot in accord- 
ance with Boott’s diagnosis be confounded with any of the 
other species of this section, the Melananthe Drej., among 
which we prefer to place it rather than among the Micro- 
rhynche Drej. Some authors, among which Boott himself, 
did think that the affinity should be looked for among the 
Microrhynche Drej., and be compared it with C. rigida Good., 
but was, i resiialine well aware of the fact, that even if C. 
Tolmiet “has much the aspect and in some respects the habit 
of C. rigida, it differs from this in the number of spikes, the 
three stigmas, triquetrous achenium, ete.” Following the sug- 
gestion of Boott, Professor Bailey places the species among 
the Microrhynche, in which he includes both Drejer’s Zora- 
stachye and Melananthe ; thus the section becomes very unlike 
that ps mae by Drejer, and must be credited to Professor 
Bailey alone; the plant becomes, thus, associated with such 
—— as C. vulgaris, stricta, acuta, glauca, salina, ete., a 
classification too unnatural to be acceptable. But then it is 
not so strange to understand how a number of very remote 
and very distinct species of no immediate affinity have been 
plunged together into one: “ C. Tolmiei,” the characters of 
which have gradually vanished in the systematic treatises of 
the genus in this country. And some of the plants which in 
this way have been united with C. Zolmiei are the species 
which we intend to describe in the following pages as inde- 
pendent species, and not by any means closely related to the 
original C. Tolmiei of Boott. These segregates of C. Tolmiet 
are: 

Carex scopulorum Holm (figs. 1-6). 
(C. Tolmiei Bail. non Boott var. subsessilis Bail. ex parte.) 


Roots thick, very hairy ; rhizome stoloniferous, densely cov- 
ered with persisting (not fibrillose) scale-like leaves; culm from 
10 to 40™ in height, erect, rather coarse, triangular, more or 
less scabrous, the base surrounded by green leaves (phyllo- 
podic) ; leaves shorter than the culm, relatively broad and flat, 
seabrous along the margins, otherwise glabrous; spikes very 
variable in number, from two to seven, the upper ones mostly 
contiguous: the terminal mostly purely staminate, sessile or 
short-peduncled, clavate, or sometimes androgynous or, though 
seldom, gyneecandrous,* the seales (fig. 4) oblong-lanceolate, 


* As to the distribution of sexes and number of spikes I find in 65 speci- 
mens of Carex scopulorum from various localities in Wyoming, Montana, 
, and Colorado : 
42 specimens with the terminal spike purely staminate. 
17 androgynous (staminate above). 


6 ‘¢  gynezcandrous (pistillate above). 
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obtuse, black or deep brown with thin, membranaceous mar- 
gins, the midrib pale, not excurrent; lateral spikes mostly 
three, thick, erect or spreading, when crowded near each other 
(fig. 3), purely pistillate or the upper ones androgynous (fig. 2), 
at maturity almost squarrose, the upper sessile, the lower borne 
on short, stout peduncles; bracts not sheathing, with black 
auricles, only the lower ones leaf-like and about as long as the 
axillary spike; scale of pistillate spike (fig. 5) ovate, acute, 
black with pale, not excurrent midrib; utriculus (fig. 6) 
minutely granular above, mostly longer than the scale, thin in 
texture, shortly stipitate, turgid, with a short entire beak, 
abruptly bent to the horizontal, dull brown, often purplish 
spotted above, two-nerved; caryopsis sessile, light brown, 
roundish in outline with both faces slightly convex ; stigmas 
two, base of style persisting. 

‘We found this species very abundant in the region of Clear 
Creek Cafion (Colo.), also near Leadville (Colo.); it grows in 
thickets of willows along creeks at an elevation of between 
3,600 and 3,900 met.* 


Carex prionophylla Holm (figs. 7-11). 
(Carex Tolmiei Bail. non Boott var.) 


Roots thick, very hairy; rhizome densely czespitose with 
numerous persisting, very scabrous, reddish brown scale-like 
leaves ; culms aphyllopodic, until 45°" in height, erect, stiff. 
triangular, very scabrous and leafy to about the middle ; leaves 
of sterile shoots as long as the culm, with long, tubular sheaths, 
as those of the culm, very scabrous along the margins besides 
on both faces of the blade and on the sheaths, the blade flat ; 
spikes mostly five, contiguous, or the lowest one in some dis- 
tance from the others; the terminal staminate, short, sessile ; 
the scales (fig. 9) elliptical, black with pale, not excurrent mid- 


24 specimens, some of the lateral spikes androgynous. 
41 ci all the lateral spikes purely pistillate. 


33 specimens with in all 3 lateral spikes. * 
16 2 “ce 


1 “ec 5 “cc 


* Specimens examined: Wyoming: Head of Big Goose Creek, Big Horn 
Mts. (Fr. Tweedy); Sierra Madre Mts., Carbon County. Battle Lake Mt., 
9,500 ft., scarce on a wet, shaded north-slope (A. Nelson) ; Little Goose 
Creek (A. Nelson). Montana: Old Hollowtop, near Pony Mt. (P. A. Rydberg 
and E, A. Bessey). Colorado: Marshall Pass, 12,000 ft. abundant in wet 
places, covering extensive areas (C. F. Baker); Silverplume (P. A. Rydberg) ; 
Headwaters of Clear Creek and the alpine ridges lying east of Middle Park 
(C. C. Parry); abundant along Quail Creek near Stevens’ mine, in low 
thickets of Salix glaucops ; Headwaters of Clear Creek ; in swamps on Gray’s 
peak ; very frequent in swamps on Mt. Massive near Leadville (the author). 
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rib; pistillate spikes very short, about 4™ in length, sessile, the 
lowest one subtended by a sheathless leaf-like bract, reaching 
to the base of the staminate spike, the other bracts scale-like, 
bristle-pointed ; scales (fig. 10) ovate-acuminate, black with 
excurrent pale midrib; utricle mostly shorter and broader than 
the scale (fig. 11), rhombic-oval, compressed, stipitate, granular, 
brownish green with purplish spots, membranaceous, with a 
short, straight, emarginate beak, obscurely two-nerved ; stig- 
mas two with the style enclosed ; caryopsis immature. 

Habitat: Northern Idaho. Region of the Coeur d’Alene 
Mountains; near mountain streams; Divide between St. Joe 
and Clearwater River. Alt. 1,510". July 10, 1895; collected 
by John B. Leiberg. 


Carex gymnoclada Holm (figs. 12-14). 
(C. Tolmiei Bail. non Boott var. angusta Bail. ex parte.) 


Roots thick, densely hairy ; rhizome stoloniferous with shin- 
ing, reddish brown persisting, scale-like leaves ; culm from 28 
to 44™ in height, erect, slender, triangular, scabrous, leafless, 
phyllopodic ; leaves as long as the culm, narrow, flat, scabrous 
along the margins; spikes few, mostly three, 1™ in length, 
situated near the apex of the culm, but not contiguous; the 
terminal staminate or, sometimes, androgynous, short-peduncled ; 
the scales (fig. 13) somewhat spathulate-oblong, deep brown 
with pale, not excurrent midrib ; lateral spikes pistillate, mostly 
two, erect, sessile or nearly so; bracts not sheathing, with 
black auricles, the lower leaf-like and reaching to the staminate 
spike ; scales of pistillate spike (fig. 14) elongated oval, black 
with pale, not excurrent midrib, shorter and narrower than the 
utricle; the utricle minutely granular, especially above, with a 
few prickle-like projections near the beak and around the ori- 
fice of this, membranaceous, rhombic-oval, stipitate, compressed, 
with a short, entire beak, yellowish green, obscurely two- 
nerved ; caryopsis sessile, light brown, oblong; stigmas two, 
style flexuous within the utricle. 

Habitat: Eastern Oregon, bogs of Hurricane Creek, 6,000 
ft. alt. Aug. 28, 1900, collected by Wm. C. Cusick. 

In considering these segregates of Carex Tolmiei Boott, C. 
scopulorum is at once distinguished by being phyllopodic, by 
its turgid utricle, the two stigmas, ete.; C. prionophylla differs 
from C. Tolmiei especially by its profuse, scabrous covering, 
its small spikes and two stigmas, and U. gymnoclada by being 
phyllopodic, besides by the spikes not being contiguous, by 
the structure of utriculus and the two stigmas. Carex scopu- 
lorum may be placed among the Microrhynche Drej., where 
it is somewhat anomalous, however, on account of the turgid 


sh 


utricle ; C. prionophylla shows some affinity to C. cwspitose L. 
of the same section, and C. gymnoclada may be placed with 
this near C. vulgaris Fr. 

Brookland, D. C. 
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Art. XL.—On the Chemical Composition of Dumortierite ; 
by W. E. Forp. 


Introduction.—Dumortierite was first discovered near Beau- 
nan, France, by Gonnard, who recognized it as a new mineral 
and named it after the paleontologist, Eugéne Dumortier.* 
The mineral occurs at the original locality rather sparingly as 
tine grains or needles enclosed in pegmatite, associated with a 
gneiss. Sufficient material, however, was obtained for an 
analysis which was made by Damourt+ while the optical prop- 
erties of the mineral were studied by Bertrand.t Duwmorti- 
erite was next found near Harlem, Manhattan Island, New 
York, where it occurs in a pegmatoid portion of a biotite 
gneiss. The mineral from this locality was first thought to be 
indicolite, the blue variety of tourmaline. An analysis, how- 
ever by Riggs, and a study of the optical properties by Diller 
proved that it was not tourmaline, but presumably a new min- 
eral. Later it was shown by E. S. Dana to be identical with 
the dumortierite of the French locality.| A little later the 
mineral was discovered at Clip, Yuma County, Arizona, and 
two analyses of material from this last locality, together with 
one of the Harlem material, were made by Whitfield.4 

All of the five analyses thus far published show considerable 
variation in the composition of the mineral and none of them 
yield a satisfactory formula. The original analysis by Damour 
showed the mineral to be essentially an aluminium silicate con- 
taining a small amount of water. The presence of boron evi- 
dently was not suspected. The analysis, it should be stated, 
was made on a limited quantity of material, only 0-41 gr. being 
used. The analysis by Riggs of the Harlem dumortierite 
showed the presence of B,O, and also a considerable amount of 
alkalies. The presence of alkalies has given rise to some ques- 
tion as to the purity of the material analyzed, while Whitfield 
ascribes the b,O, to the possible presence of tourmaline. The 
amount of B,O, found by Riggs was about 4 per cent ; hence, 
since tourmaline contains only about 10 per cent of B,O,, it 
would be necessary, according to Whitfield’s hypothesis, to 
assume the presence of over 40 per cent of tourmaline in the 
material analyzed, a supposition quite untenable, as indicated 
by the proportions of the other constituents found by Riggs. 

The analyses by Whitfield of dumortierite from Harlem and 
Clip are discordant, since only a trace of B,O, is reported in 
the Harlem mineral, while varying amounts, 4°94 and 2°62, are 
indicated in the two analyses of material from Clip. Of the 
Harlem material only 0°217 gr. was available for analysis and a 

* Bull. Soc. Min., iv, 2, 1881. + Ibid., iv, 6, 1881. 

Tbid., iv, 9, 1881. § This Journal (3), xxxiv, 406, 1887. 

Ibid. (3), xxxvii, 216, 1889. | Ibid., xxxvii, 216, 1889. 
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direct determination of B,O, was not made. It is stated, 
however, that but the smallest trace of B,O, was observed. It 
may here be noted that it is not especially easy to get a satis- 
factory qualitative test for boron in dumortierite, and without 
a quantitative determination one might easily be led to a wholly 
misleading conception as to the amount of B,O, present; 
hence it cannot be assumed that the absence of notable quan- 
tities of boron in the Harlem mineral has been satisfactorily 
proved. It has been found, as will be shown in the course of 
this article, that the dumortierite from Harlem does contain 
boron, and it also occurs in notable quantities in the mineral 
from the original locality in France, as indicated by a distinct 
qualitative test made by fusing on platinum wire with potas- 
sium bisulphate and fluorspar; hence, boron seems to be an 
unfailing constituent of dumortierite. 

All analyses thus far made agree in indicating that dumor- 
tierite is a very basic silicate of aluminium, yielding a small 
loss of weight on ignition, presumably water, but they show 
marked variations as regards boron. The present investiga- 
tion was undertaken, therefore, with the idea of making a 
special feature of the boron determination and of establishing, 
if possible, the exact chemical composition of the species. 

Material for Analysis.—It was possible to obtain material 
from three independent sources, Clip, Arizona; Harlem, New 
York ; and San Diego Co., California. From the first locality 
material was obtained from specimens in the Brush collection, 
and also from an abundant supply of the mineral sent by Mr. 
Geo. L. English of New York. The cumortierite from Clip 
occurs as small columnar aggregates imbedded in a matrix of 
— quartz, associated with a little magnetite and cyanite. 

ure material was separated by pulverizing a large quantity of 
the rock and treating, first with potassium mercuric iodide in 
order to separate the quartz, then by suspension in barium 
mercuric iodide so as to obtain the mineral in condition of 
greatest possible purity. After separation in this manner the 
dumortierite was picked over carefully by hand and then 
allowed to stand for several days in hydrofluoric acid in order 
to remove any remaining traces of quartz which might be 
attached to the mineral. It may be stated that hydrofluoric acid 
in the cold has practically no action on crystals of dumortierite. 

Material from Harlem was obtained from specimens in the 
Brush collection and rendered pure by the means described 
above. The material from San Diego Co., California, was 
obtained from some specimens which were sent to Prof. 8. L. 
Penfield by Mr. E. Schernikow of New York. The general 
locality of the occurrence of this type of dumortierite has been 
confirmed by Mr. W. Tassin of the U. 8. National Museum in 
Washington, who, kindly sent a specimen for comparison with 
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the material that was analyzed. The exact locality from which 
the mineral came could not, however, be learned. This mate- 
rial shows a marked difference in appearance from that of 
dumortierite from other known localities, as it has a pro- 
nounced lavender color rather than blue. The pleochronism 
of this type is analogous to other dumortierite, but ranges from 
deep lavender to colorless instead of from deep blue to color- 
less. The optical orientation of the crystals is the same as in 
the case of the dumortierite from Clip. It occurs in masses 
of considerable size, of radiating columnar structure, - associ- 
ated with granular quartz and a light colored mica from which 
it was easily separated by means of the heavy solutions, and 
thus obtained in a pure condition. 

Method of Analysis.—The method of analysis presents no 
new features and need be only briefly discussed. The silica, 
alumina, and ferric oxide were determined as usual. Boron 
was determined by the Gooch method* using the precautions 
suggested by Penfield and Sperry, recorded in their paper on 
the Composition of Howlitet and by Penfield and Foote in 
their paper on the Composition of Tourmaline.{ It was found 
that water could not be determined by simple loss on ignition 
and, accordingly, the method suggested by Penfield§ of igniting 
with a weighed quantity of lime, was employed. The loss on 
ignition in this case was found to be less than when the min- 
eral was ignited alone. A somewhat different method of 
analysis had to be adopted in the case of the dumortierite 
from Harlem on account of the small amount of material 
available, and it is fully realized that the results are not to be 
looked upon as being as exact as those of the other analyses. 
The analysis was made on only 0°6 gr. of the mineral, which it 
was necessary to divide into two portions. In one of these, 
water was determined in the manner described above, and in 
the other boric oxide and the remaining constituents, silica, 
alumina and ferric oxide. 

The results of the analyses are as follows : 

Analysis No. I. Dumortierite from Clip, Arizona. 
Specific gravity close to 3°319. 
Average. Ratios. 


ae 30°00 29°66 29°91 29°86 497 
Al,O, .... 63°20 63°74 63°76 6356  -617X6 = 3-702 
FeO, ..... 23 006 
5°47 5°06 5°26 070 X6 "420 
H,O 1°45 1°38 1°41 ‘070 X2 
100°32 4°268 
4°268 :°497 = 60: 6°99 
* Amer. Chem. Jour., ix, 23. + This Journal (8), xxxiv, 220, 1887. 
t Ibid. (4), vii, 97, 1899. § Ibid. (3), xxxii, 109, 1886. 
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Analysis No. II. Dumortierite from San Diego Co., Cal. 
Specific gravity between 3°226 and 3°43. 


Ratios, 
30°58 509 
61°83 = 3°600 
Fe.0,....... ‘36 002X6 “O12 
5-93 085X6 
2°14 "119X2 "238 
100°84 4°350 


Analysis No. III. Dumortierite from Harlem, N. Y. 
Specific gravity between 3°211 and 3-302. 


Ratios. 

31°24 520 
Al,O, ......- 61°26 596 X6 = 3°576 
Fe,O,....... ‘10 0006X6 
6-14 088 X6 528 


4°340 
4°340 : °520 = 60: 7°19 


Discussion of Analyses.—It would seem that the chief 
problem in arriving at a formula for dumortierite would be 
the determination of the rédles played by boric oxide and 
water, but the analyses indicate that these constituents are 
present in such variable proportions as not to yield definite 
ratios with the silica. In the first two analyses the ratios of 
SiO,: B,O, are respectively 7:1 and 6:1, with percentages of 
H,O increasing with increase of B,O,.. It may be assumed, 
therefore, that the boron in the mineral has not the nature of 
an acid element, occurring in a definite proportion, but must 
be considered rather as having basic qualities, replacing alu- 
minium as an isomorphous constituent. Moreover, there is no 
simple relation between the H,O and the other oxides, which 
fact, taken with that of the small amount of water present 
and the difficulty with which it is driven off from the min- 
eral, has led to the assumption that it, too, plays the part of a 
basie constituent in the composition of the mineral. That 
water does at times play such a réle has been abundantly 
proven. The results of the analyses were, therefore, treated 
as follows: The ratio of each of the basic oxides was multi- 
plied by a number which represented its equivalent in hydro- 
gen, and in this way an expression for the acid from which 
dumortierite is derived was obtained. Thus treated Analysis 
No. I gives the ratio of SiO,: H = 6-99: 60, No. II, 7-02 : 60 


4°350 : 509 = 60 : 7°02 
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and No. III, 7:19:60, the ratios of all three being very close 
to 7:60. Analysis No. II] shows the greatest variation from 
this ratio but the method of analysis which had to be employed 
in this case, as explained above, would account for a high ratio 
of the SiO,. The ratio as given leads to an acid having the 
empirical formula, H,,Si,O,,, and, on the assumption that the 
hydrogens are wholly replaced by aluminium, the formula 
becomes Al,,Si,O,, or developed as a basic orthosilicate, 
(AlO),,Al,(SiO,),. In the foregoing formula it must be under- 
stood that boron and a little hydrogen replace a portion of the 
aluminium. In Analysis I, in which the ratio of B,O,:Si0,= 
1:7, the formula approximates very closely to [AlO],,A],B, 
(SiO,),. The theoretical percentages corresponding to this 
formula are as follows : 


65°20 
4°97 
100-00 


It is of interest to note here a new occurrence of dumer- 
tierite. During the preparation of this article a blue mineral 
was sent to Prof. E. 8. Dana for determination by Mr. R. M. 
Brereton of Woodstock, Oregon, and which was examined by 
the present writer. It proved to be dumortierite of a some- 
what new habit. The mineral occurs in small spherules, about 
1™™ jn diameter, imbedded in a light-colored, fine-grained 
siliceous gangue. Each spherule when broken shows a radi- 
ated fibrous structure, and the mineral has a beautiful blue 
color. When the gangue is pure white a polished specimen 
of this material gives a very pleasing effect. This dumor- 
tierite shows the pleochroism characteristic of the blue variety. 
It was scarcely possible to obtain material sufficiently pure for 
analysis, but a decisive qualitative test for boron and approxi- 
mate determinations of the other constituents left no doubt as 
to the identity of the mineral. The locality of this occurrence 
of dumortierite as given by Mr. Brereton is on the headwaters 
of the North Fork of the Washougal River in Skamania 
County, Washington. 

The writer wishes to express his obligations to Messrs. 
English and Schermikow for the material which they gave for 
analysis and to Prof. 8. L. Penfield for his constant advice and 
assistance. 

Sheffield Laboratory of Mineralogy, Yale University, New Haven. 
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‘Art. X LI.—Some Characteristics of Kau ;* by J. 8. Emerson. 


Or the Hawaiian group of islands, Hawaii is the largest, 
the most lofty and the most recent. The fires of its voleanoes 
are still burning, and from time to time new material is poured 
out over the surface of a land which is still in process of forma- 
tion. Here is the place to study Nature in her workshop and 
see a world in making. But it is not of Hawaii as a whole 
that we propose to speak. It is made up of districts with 
characteristics marked and distinct from one another. 

The Hilo-Hamakua-E. Kohala district, occupying the north- 
east side of the island, from Hilo Bay to Upolu Point. is the 
land of gulches and streams of water, of disintegrated rock 
and deep heavy soil. 

The W. Kohala-Kona-W. Kau district, occupying the west 
side of the island from Upolu Point to South Cape, is the land 
of slowly disintegrating rock, almost without gulches and 
running streams. The extreme richness of its coffee lands is 
due to the fact that new soil is ever being formed, as wanted, 
from the loose mass of aa rocks, which contains every element 
needed for plant growth. 

Puna is the district where frequent showers fall upon loose 
stone and sink out of sight, without forming gullies and 
streams, and where vegetation thrives without soil. Here the 
cocoanut tree grows in immense forests as nowhere else in this 

roup. 
: Tie is unique, a district by itself; “Kaw ka maka lepo”; 
Kau the dusty. That portion extending from South Cape to 
and including Kapapala Ranch, a distance of some thirty 
miles, contains all the land of any value for grazing or agri- 
culture. Briefly described, it is a wide expanse of compara- 
tively modern lava, forming a floor of rock upon which is 
spread a superficial covering of fine, light, reddish or yellowish 
dust of varying depth. In places the ephemeral mountain 
torrents have washed away this unstable soil and revealed the 
bed rock beneath, which has scarcely yet begun to disintegrate 
and ally itself with earth. This superficial coating of dust is 
distinct from the rocky stratum on which it rests, as the dust 
which the cleanly housewife removes is from the floor which 
she has swept. And such dust as that of Kau is found in 
a in no other district of these islands. In the olden 

ays the natives of this section, when engaging in the popular 
pastime of lehe kawa, jumping from a high bank, often sub- 
stituted a bath of this dust for the usual pool of water. An 


* Read before the Social Science Association of Honolulu, Oct. 14, 1895. 
Am. Jour. So1.—Fourts Series, Vou, XIV, No, 84.—Decemser, 1902, 
30 
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ordinary dirt road, unless properly covered with stone, is quickly 
worn down by constant travel. The wheels of loaded teams 
sink into the soil, which in time is blown away by the winds, 
or washed out by the heavy rains which occasionally fall. 
From Waiohinu to Hilea the cane fields are mostly on the 
hills, where the soil is of great depth and remarkably free 
from rocks or stones, so that almost anywhere a crow bar or 
walking stick can readily be thrust down to its full length. 
On the low lands, however, the soil is usually shallow, with the 
bed rock frequently cropping out, or may be wanting altogether. 
The Hawaiian Agricultural Co. are more fortunate in the lay 
of their plantation, and have an extensive tract of about four 
thousand acres of rich cane land, not perched on isolated hills, 
but occupying two large valleys with the gentle slopes between 
them. These fields are somewhat scattered about, with unpro- 
ductive areas between them, but as a whole they are far more 
compact and accessible than the fields from Waiohinu to Hilea. 
Kau is not a well-watered district. It often suffers from 
prolonged drought, when the dry winds parch and destroy whole 
fields of young cane and raise clouds of dust from the newly 
plowed lands. When at length the long wished for rain comes, it 
sometimes ponrs down in such torrents as to cause great destruc- 
tion of property. The light soil soon dries up again, so that 
the irregularity of the rains is the more keenly felt, while the 
cane stalks register the fact in the varying and irregular length 
and diameter of their joints. During these periods of drought 
reat care has to be exercised to prevent any one from smok- 
ing in the fields or making a fire in the grass, for when a fire is 
once started, it is sometimes extremely difficult to prevent it 
from spreading under ground. The roots and other vegetable 
matter in the soil are consumed, while the mineral basis of the 
soil itself is so light and spongy as to allow enough air to enter 
to snpport combustion many inches below the surface. At 
times, when such a fire was supposed to be extinguished, it has 
burrowed its way unobserved, to show its presence at some 
other point where the surface would cave in and the ground 
itself seemed on fire. Mr. W. E. Rowell states that “one 
peculiarity of the soil on the Pahala plantation is the entire 
absence of any clay or anything adhesive in its composition, 
so that it does not stick to the shoes, however wet it may be.” 
At various points through the district it is possible to exam- 
ine the record of the rocks and to see the character of the suc- 
cessive strata resting one upon another. It would appear from 
such observations that most of the strata represent ordinary 
lava flows, with but thin separating sheets of ash or earth. 
But Providence has most considerately anticipated the indas- 
trial wants of man at the present time, and above all these 
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successive layers of rock has added this crowning layer of dust, 
which makes it possible to plow and plant a district whose 
formation is so recent. How different it might have been if 
this superficial layer had been aa or pahoehoe rock, as in Kona, 
requiring another ten thousand years to distintegate it suffi- 
ciently for farming purposes. 

Between the South Point and the road from Kahuku Ranch 
to Waiohinu is a beautiful sketch of smooth grassy pasture. 
At various points near the Cape the writer has measured the 
depth of the soil to the bed rock, and recorded it as having an 
average thickness of about ten feet, separated into two layers 
of nearly equal thickness by a thin layer of whitish earth per- 
haps half an inch thick. One branch of the flow of 1868 
traversed a portion of this plain from the vicinity of the 
Kahuku Ranch house half way to the Kaalualu landing. 
Flows of an earlier date have also covered other portions with 
a horrid mass of rock. But it is outside of the purpose of 
this paper to describe the various lava flows which cover much 
of the territory below the cane lands and the Kapapala Ranch. 

The woods above the plantations are difficult, if not posi- 
tively dangerous, to traverse on horseback, so much so that 
Mr. Julian Monsarrat, who knows the country well, pronounced 
the carrying of supplies through these woods to his workmen 
engaged in building a fence along their upper edge, as impracti- 
cable. ‘The soft treacherous mud gives no foothold for man or 
beast. Consequently the supplies were carried a long distance 
around. 

The Kau hills, Iholena, Puu Enuhe, Makanao and Kapuna, 
bear a most striking family resemblance to each other, so 
that the profile of one will serve pretty well for all. Cap- 
tain Dutton in his Hawaiian Volcanoes speaks of them as 
“mere remnants of a large alluvial formation which was origi- 
nally continuous,” and the valleys which separate them as “ val- 
leys of erosion.” In speaking of these hills he uses the follow- 
ing language: “The more we see of this country the more 
will the evidences accumulate that these buttes are silent wit- 
nesses of an extensive upheaval of this part of the island at 
an epoch not very remote.” Again he says, “ It is difficult to 
estimate with precision the amount of elevation attested by 
these terraces, but there are evidences still legible of several 
of them-—one of them 1,200 to 1,400 feet high, another 
about 2,800, and perhaps, though more doubtful, a third at 
3,400 feet.” (See Dutton’s Hawaiian Volcanoes, page 98.) 

This theory, though advanced by a recognized authority on 
the geology of portions of the western United States, lacks the 
support of facts. It has not a single ledge of coral, a bed of 
shells, or a vestige of marine life of any sort on which to rest. 
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Until such proof of marine origin is found, we cannot accept 
the theory of upheaval as proven or even as a working hypoth- 
esis. To speak of the Kau dust as an “alluvial formation ” 
only removes the question of its origin one step further back. 
Whence came it? The process of disintegration has scarcely 
begun in much of the Kau bed rock. The most casual study 
of its soil shows that it is not decomposed rock. It is totally 
unlike the soil of Hilo or Kona, and certainly was not washed 
down from the aa and pahoehoe of upper Mauna Loa, 

Evidently it is a formation similar to that which covers a 
large portion of the slopes of Vesuvius and overwhelmed the 
ancient city of Pompeii. This volcanic ash is the evidence of 
a series of explosive eruptions in Kau on the grandest scale, 
probably far surpassing anything of a similar nature of which 
we have any evidence in this group. We must then look to: 
the medium of the atmosphere rather than to the action of 
water to explain the remarkable distribution of this dust which 
has been sifted down on the ridges, as well as in the hollows, 
in a manner far more regular and uniform than could have 
been accomplished by the action of running water. 

To locate the source or sources of this aérial eruption is a 
problem not yet fully solved, but some light may be thrown 
upon it. We need hardly look to Mokuaweoweo, the summit 
crater of Mauna Loa, as asource. For had such an explosion 
occurred there, the dust would also have been carried in the 
direction of Kona. But as a fact, neither in Kona nor on any 
side of the great dome of Mauna Loa is this dust found in 
quantity, until ‘we reach the wood belt of Kau. Kilauea, the 
only remaining active volcano, may be looked to as a possible 
source with slightly greater probability. But between the 
district covered by the Kau dust and Kilauea lies the Kau 
Desert with an area of “many miles” of a totally different 
formation, while nothing is to be seen of the dust anywhere 
around the voleano. The writer has examined fissures in the 
Kau Desert to a depth of perhaps thirty feet and failed to see 
any of the dust. 1f then Kilauea were the real source of the 
dust eruption, the evidences of it have been covered most com- 
pletely by these later eruptions. 

The supposition is barely possible, but extremely improbable. 
Another possible source in this enumeration should not be over- 
looked. It is the vicinity of Pun o Keokeo, greatest of all the 
offsprings of Mauna Loa, with an elevation of 6870 feet; it 
appears to those who sail around South Point as another grand 
mountain, the rival of its mighty parent. It is located on the 

reat fissure, or rift, in Mauna Loa, extending from Pohaku 

analei to the vicinity of South Cape. This fissure, probably 
as old as the mountain itself, lies in the direction of the line 
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joining Mauna Kea and Mauna Loa, the same as the line of 
the axis of Mokuaweoweo produced. The flows of 1868 and 
of 1887 seem to have escaped from the central shaft through 
this lateral rift in the mountain, and to have come to the sur- 
face at points on this line of least resistance. It is an axis of 

reat volcanic activity, which has built up for itself the 
immense ridge of Mauna Loa which divides the geological 
district of Kau from that of Kona. About Puu o Keokeo as 
a center there is a large area cevered with pumice and gravel, 
ae: similar to the so called Kau Desert, southwest of Kilauea. 

anifestly it has been produced by explosive eruptions on a 
large scale. But as in the case of the vicinity of Kilauea, so 
here the peculiar Kau dust is altogether wanting. Farther 
there is no sign of any such dust deposit at any distance, on 
the Kona side, of this area covered with pumice, while the 
entire portion of Kau covered with dust is at a distance of 
many miles in the opposite direction. 

The conclusion seems forced upon us that we must look for 
the origin of this great eruption within the limits of the dis- 
trict covered by it. With this idea guiding us, we naturally 
look first to the immediate vicinity of the hills already men- 
tioned, where the peculiar Kau soil attains its maximum depth. 
One cannot but be struck with the suggestion thst Pun Iki 
marks a point on the upper rim of a vast extinct craivr extend- 
ing south to Kaiholena, possibly even to the great whaleback 
ridge on which Kapuna Trig. Station is situated, while the 
eastern rim, now largely washed away, would be marked by the 
hills Makanao, Pun Enuhe and Kaumaikeohu with the steep 
side hill just to the east of it. Everything seems to point to 
this locality as the source of the stupendous explosion, or series 
of explosions, which has rescued Kau from being a waste of 
unproductive rock and transformed it to so large an extent into 
a land of pastures and plantations. 

If we admit that this is indeed the source of these eruptions, 
the whole problem of the distribution of the dust is greatly 
simplified. As would naturally be expected, the ejected matter 
has been deposited on all sides, but the action of the trade 
wind has carried the finer particles to a much greater distance 
to the south and southwest than in the opposite direction. So 
that we find the country about South Cape covered to a depth 
of ten feet, as before stated, with the finest dust, without any 
admixture of coarse material. The whole district west of 
Kaaluala landing has been tilted up on its western edge, along 
the line of the great fissure already alluded to, forming an 
extensive fault froin the sea to the Government road just above 
Col. Norris’ residence. The visible deposit of dust breaks off 
abruptly at the edge of this precipice. But according to native 
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tradition the whole plane of Pakini at its base, on the Kona 
side, was formerly a rich field, cultivated with sugar cane and 
sweet potatoes. Since that time, however, various flows, among 
which are those of 1868 and 1887, have converted this garden 
into an uninhabited waste of aa and pahoehoe. 

If, however, we examined the earth in the vicinity of the 
supposed center of eruption, we find a considerable admixture in 
places of stones, for example the so called Mud Flow of 1868 
covered several hundred acres of good land to a depth of from 
ten to thirty feet with a heavy, red, clayey earth, abounding in 
stones, wholly unfit for cultivation, and producing a grass of 
such inferior character that even the cattle and horses shun it. 
This mud flow was simply a land slide. Kaapao pali was full 
of water and the great earthquake of April, 1868 loosened the 
superficial mass of earth and lubricated the rocky bed on 
which it rested. Gravity acting on a steeply inclined plane 
did the rest. Mr. Walton, the energetic and wide-awake man- 
ager of the Pahala plantation, has used his wits to good advan- 
tage in the search for water on the Kaapao pali and neighboring 
hillsides, and during the past few months has found enough, as 
I am informed, to irrigate five hundred acres of cane. 

There are no traditions, so far as the writer can learn, 
relating to these great explosive eruptions. The only occur- 
rence of the sort of which we have any historical information 
took place in 1790 at the volcano of Kilauea, which destroyed, 
as Dibble tells us, about 400 of the warriors of Keoua’s army, 
one entire division. The sand, ashes, pumice and stones 
ejected at this time cover the country about the voleano for 
miles, and have been fully described by Dana and others. 

The extensive area about Puu o Keokeo already alluded to 
is covered with material very similar to that of the Kau 
Desert. The “Alanui Umi,” built early in the 16th century 
by King Umi, traverses this mountain desert from north to 
south. This road was made necessary by Umi’s occupation 
with his court and warriors of the barren waste between 
Mauna Loa and Hualalai. When the political and military 


necessity for Umi’s occupation of this strategic position ceased, 


he sought a more agreeable home, and spent the last years of 
his life at Kaawaloa, by the sea. The Umi road seems to have 
been little used since those days, save by the race of bird 
catchers and perhaps by the sandal-wood cutters of a later day. 

Its very existence, however, is scarcely known to most of the 
dwellers on Hawaii. This ancient road is chiefly interesting to 
us at this moment as ap evidence that no great explosive erup- 
tion has probably taken place in that portion of Hawaii for 
the past 350 years. It is pretty much in the condition in which 
Umi left it. 
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Some years since I had occasion to ride over a portion of this 
road, which was two or three feet wide and is still readily fol- 
lowed. So long as the mule kept to the old path he made 
good progress, but when he deviated but a few feet on either 
side, he sank down to his girth in the sand and pumice and 
floundered helplessly. It was most instructive to follow this 
to the great natural amphitheatre on the southern slope of 

uu o Keokeo, where the famous cock fights used to draw 
immense crowds to witness one of the great national games of 
Hawaii. The cock-pits or rather pens still stand, probably as 
Umi left them three and a half centuriesago. Had there been 
a shower of ashes or pumice from the vicinity of Pau o Keo- 
keo during this interval, the old road and these cock-pits would 
have disappeared forever beneath the sands of the desert. 

Since the above was written, Dr. A. B. Lyons of Oahu Col- 
lege has kindly furnished the following statement: ‘I have had 
occasion to examine the soil from some of the cane fields at 
Pahala. They were remarkable in several particulars. They 
contain a large proportion of organic matter, and yet could not 
be called peaty. They seemed rather sandy. They contain 
almost no clay. The mineral matter consists in fact of vol- 
eanic sand rich in olivine and very little decomposed—very 
similar in many respects to the sandy or gravelly soil of 
Punahou, which is made from recent voleanic sand. The 
abundance of lime in the soil confirmed also this view of its 
probable origin. Hawaiian soils composed of decomposed lava 
contain very little lime.” 

For the sake of clearness, a brief recapitulation and summing 
up of the argument with reference to the origin of the pecu- 
liar Kau soil may properly conclude this paper. 

A district equal in extent to one-half the area of the Island 
of Oahu, 300 square miles, is covered with a soil quite unlike 
that of any adjoining district, and totally distinct from the 
very recent volcanic bed rock on which much of it rests. The 
entire absence of a single ledge of coral, bed of shells, or other 
positive evidence of marine formation, and the frequent oceur- 
rence of caves and caverns which remain unfilled with silt, 
together with the very porous character of the whole formation, 
discredits the theory “of an extensive upheaval of this part of 
the island at” any “epoch not very remote.” On the contrary, 
this formation originated on dry land and has not been sub- 
merged. If this soil were alluvial it would show stratification. 
Instead of that it is blanketed like newly fallen snow upon the 
uneven contour of hill, plain and ridge. 

If this formation were deposited at tide level, it would be 
interpenetrated by marine growths, animal and vegetable. But 
the evidence that such growth exists is conspicuously wanting. 
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But, finally, no better evidence as to the origin of this minute 
sand can be produced than its appearance under the mierc- 
scope. Its mechanical features are sharp and broken as of 
voleanic sand, wholly unlike the rounded and worn features of 
beach sand. In short, the positive testimony of chemical analy- 
sis and microscopic examination shows that the mineral portion 
of this soil is voleanic sand, not the wash from any higher level 
of decomposed rock. This necessitates the theory of explosive 
eruptions on a seale of magnitude proportional to the extent of 
territory covered, which would have been greater but for the 
ocean which abruptly terminates it along the entire coast from 
Punaluu to South Cape, and a precipice on the southwest, 
beyond which all trace of this soil has been effectually covered 
up by flows of lava. Further, three great centers of volcanic 
activity, viz., Kilauea, Mokuaweoweo and the vicinity of Puno 
Keokeo to the northeast, north and west respectively of the 
district in question, have covered extensive areas about them 
with other formations, so that it is impossible to locate the 
original limits of this unique formation in those directions. 
At the same time, the evidence is very strong, if not conclusive, 
that neither of these three volcanic centers was its source, 
while every consideration points to the great crater-like area 
below Puu Iki. 

This locality is so little known and so difficult of exploration 
that we are unable to point out the exact location of the center 
of explosion. The unstable character of the material ejected 
would tend in a measure to cover upits source, which from the 
nature of the case could not be as sharply defined as that of a 
flow of aa or pahoehoe, whose birthplace is marked with solid 
rock. 

As to the time when these remarkable explosions occurred, 
it may be observed that the only event of this character in 
these islands, of which we have any definite information, took 
place at Kilauea a little over one hundred years ago, as already 
stated. From the fact that the old cock-pits near Puu o 
Keokeo and the ancient road leading to them remain as they 
must have been left by King Umi 350 years ago, it seems quite 
evident that no explosive eruptions on a large scale have taken 

lace during that interval either from the summit crater of 

auna Loa or from the great lateral rift which has been so 
active in building up the immense ridge which marks its 
southwest slope. The conclusion therefore is evident that the 
eruption which produced the Kau dust under discussion was 
earlier than the beginning of the sixteenth century. Though 
we may not locate the time of these eruptions as definitely 


as the place, yet the fact that they form the last of a long 
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series of distinct strata, each of which represents a consider- 
able interval of time, shows that they must have occurred 
at a period very recent in the growth of the island. On the 
other hand, the entire absence of any tradition relating to them 
and the occurrence in several places of aa and possibly pahoehoe 
flows from Mauna Loa of limited extent and of uncertain age 
superimposed on this formation, make it probable that the stu- 
pendous convulsions of Nature which gave birth to this crown- 
ing feature of the district and prepared it for the support of 
man in an advanced stage of civilization, occurred many cen- 
turies ago, probably before the advent to these shores of its 
first. Polynesian inhabitants. 
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Art. XLII.—TZhe Titrimetric Estimation of Nitric Acid ; 
by I. K. PHewps. 


(Contributions from the Kent Chemical Laboratory of Yale University—No. CXIII.] 


In the methods for the quantitative estimation of nitric acid 
which depend upon its reduction with a ferrous salt and the 
determination of the amount of oxidation produced, scrupu- 
lous care is necessary that the atmosphere in contact with the 
ferrous salt while the nitrogen dioxide is present shall be 
free from oxygen.. This fact was samibiok by Fresenius,* 
who modified the original process of Pelouzet by filling the 
flask with carbon dioxide or hydrogen at the outset. Edert 
used carbon dioxide similarly. Holland’s method,§ roughly 
described, consists in boiling, until the air is expelled, the solu- 
tion of the nitrate in a flask provided with a doubly bent exit 
tube, rubber-jointed and fitted with a pinch cock, then admit- 
ting through the tube as the flask cools a mixture of ferrous 
salt and strong hydrochloric acid, heating the mixture on a 
water bath, and, finally, titrating the resulting ferric salt with 
stannous chloride. 

All of these methods give results which are higher than the 
theoretically expected—those which use carbon dioxide on 
account of the oxygen invariably present in the gas as ordi- 
narily produced in the laboratory, and Holland’s process pos- 
sibly because of the slow leakage through the rubber connections 
during the long heating, or because the nitrogen dioxide, which 
is not driven out completely from the solution of the iron salts, 
acts somewhat with the atmospheric oxygen during the titra- 
tion. 

Another series of methods has depended upon the deter- 
mination of the nitrogen dioxide evolved, usually by direct 
measurement as nitrogen dioxide. Among these may be men- 
tioned the methods of Schloessing,| Reichart,4] Schulze and 
Wulfert,** Tiemann,t+ Wildt and Scheibe,t{ Warington,§$ 
Boehmer,|| Kratschmer,4 Wilfarth,*** Morse and Linn.,++t 
Berger,t{{ and Roberts.s§§ In general, these methods give 
results lower than demanded by the theory—in many cases, on 

* Ann., evi, 217; Zeit. anal. Chem., i, 32. 

+ Ann. de Chim. Phys. [3], xx, 129. + Zeit. anal. Chem., xvi. 267. 

§ Chem. News, xvii, 219. | Ann. de Chim. Phys. [3], xl, 479. 

| Zeit. anal. Chem., ix, 26. ** Thid., ix, 400. 

tt Anleitung zur Untersuchung von Wasser von W. Kubel. Zweite Auflage 
von F. Tiemann, 55. 

tt Zeit. anal. Chem., xxiii, 151. 

S$ Jour. Chem. Soc., xxxvii, 468; xli, 345. 


ji Zeit. anal. Chem., xxii, 20. J Ibid., xxvi, 608. 
*** Thid., xxvii, 411. +tt Amer. Chem. Jour., viii, 274. 


ttt Chem. Zeit., xix, 305. $$$ This Journal, xlvi, 126 (1893). 
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account of the solubility of the nitrogen dioxide in the ferrous 
solution used as a reducer and, in otber cases, on account of 
the solubility of that gas in the solution of sodium hydroxide 
over which it is measured. Further there is the effect of 
oxygen upon the nitrogen dioxide; if present in the measur- 
ing burette in the proportions found in air, it. will not give 
any appreciable effect in moderate amounts, as was observed 
by Roberts; but if it is present while the gas is in con- 
tact with the ferrous solution, the nitrous or nitric acid formed 
will be taken up by the solution, and, should the oxygen be 
introduced continuously, as an impurity in carbon dioxide 
furnished by a Kipp generator, the iron salts will never be free 
from oxidized nitrogen. If, however, the oxygen is present 
in some other proportion of dilution than that of the air—as, 
for example, in the proportion in which it dissolves in aqueous 
solutions—it will produce an error no matter whether it comes 
in contact with the gases of the ferrous solution or those of the 
collecting burette: in the example taken, the proportion of 
oxygen being greater than that in the air, the error produced 
is one of deficiency. The effect of oxygen has been recog- 
nized before. For example, in his process of determining 
nitrates by reducing them with ferrous salt and hydrochloric 
acid in an atmosphere of carbon dioxide (furnished by the 
action of hydrochloric acid on marble), boiling the ferrous solu- 
tion completely to dryness, collecting the gases over mercury, 
absorbing the carbon dioxide by sodium hydroxide solution 
and the nitrogen dioxide by repeated treatment with a con- 
centrated solution of ferrous salt, Warington found that, 
when the carbon dioxide was made as free from air as possible 
by using marble boiled in water and hydrochloric acid also 
boiled and adding a little cuprous chloride to the acid, the 
results were decidedly better. 

The estimation of the amount of oxidation of a ferrous salt 
may be accomplished with a simpler apparatus than that required 
when the nitrogen dioxide is measured, and the purpose of this 
article is to put on record such a method, following most nearly 
the procedure of Holland. The apparatus used consisted 
of a 250™° flask closed with a rubber stopper carrying in 
two perforations the inlet and exit tubes. A stoppered funnel 
of 50™* capacity with its tube constricted at its lower end was 
used as the inlet.tube; and a glass tube of *8™ internal diam- 
eter, enlarged just above the stopper to a small bulb (to pre- 
vent mechanical loss of the solid contents of the flask during 
the boiling) and bent twice at right angles, served as the exit 
tube. 

The analysis was made as follows: A solution of ferrous 
sulphate, mildly acidified with sulphuric acid, was made of 
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about one-fifth normal strength and standardized against stand- 
ard decinormal arsenious acid solution by treating portions of 
it, measured from a burette (and weighed as a check on the 
burette readings) with an excess of decinormal iodine solution, 
adding about 3 grms. of Rochelle salt in solution, neutralizing 
with acid potassium carbonate and adding in succession 15° 
of a saturated solution of acid potassium carbonate, starch 
paste and then standard arsenious acid solution to the bleaching 
of the starch blue, and, finally, titrating to color with the 
iodine solution. For the determination of nitric acid, the pure 
potassium nitrate of commerce was used. In the smaller 
amounts, the nitrate was taken in a solution of known strength 
measured from a burette and in the larger amounts as the dry 
salt. Where the solution of nitrate was used, it was measured 
into the flask, the stem of the separating funnel being com- 
pletely filled with water, and the exit tnbe of the flask reach- 
ing to the surface of mercury which was placed in a test tube to 
the depth of about three centimeters. The nitrate solution 
was then boiled to small volume, an amount of the standardized 
ferrous sulphate solution known to be in excess introduced into 
the separating funnel, the exit tube plunged a centimeter or 
two deep into the mercury (which is readily accomplished by 
changing the position of the flask on the wire gauze provided 
that the gauze is depressed well at the center and the flask is 
set well up on the higher part at the beginning of the opera- 
tion), and then the flame withdrawn until diminution of pres- 
sure sufficient to draw the ferrous solution into the flask is 
made evident by the rise of the mercury in the exit tube. By 
applying and withdrawing the flame and by regulating the 
rate of inflow of the solution, the ferrous salt may be intro- 
duced without admitting air and the funnel washed carefully 
with an amount of concentrated hydrochloric acid nearly 
enough to equal the total volume of the liquid in the flask. 
After the pressure has been restored in the apparatus by heat- 
ing the flask, the exit tube is again raised to the surface of the 
mercury and the solution in the flask boiled to a volume of 
10-15". The excess of acid is then nearly neutralized with 
sodium carbonate solution, the carbon dioxide evolved assisting 
in maintaining the pressure in the apparatus so that the con- 
densed liquid in the test tube which may contain oxidized 
nitrogen dioxide is not returned to the iron solution ; the flask 
is cooled and the ferrous salt remaining determined by iodine 
as previously described or by a standard solution of potassium 
permanganate. in case permanganate is used, the contents of 
the flask are diluted with 600° of water, 2-3 grms. of erystal- 
lized manganous chloride,* and titrated to color with potassium 


* Gooch and Peters, this Journal, vii, 461 (1899). 
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permanganate. In the experiments where the dry salt was 
used, the air was expelled from the apparatus by boiling 10°™° 
of water to small volume in the flask, arranged as previously 
described, the ferrous sulphate solution introduced and concen- 
trated by boiling to a volume of about 20° so that the amount 
of acid used may not be so large; then, the nitrate, dissolved 
in a small amount of water, was allowed to flow in and was 
finally washed in, as before, with an amount of concentrated 
hydrochloric acid, which approximates in volume tliat of the 
liquid contents of the flask. 

Experiments numbered I-VIII, inclusive, of the following 
table show the results of a series of experimerts made as 
described above. 

Oxygen value Oxygen value 


KNO; of ferrous salt of ferrous salt Error on 
taken. taken. found. oxygen. 
grm. grm. grm. grm. 

I 0°0500 0°01823 0700621 0°00015 + 
Ii 0°0500 0°01865 0:00681 0°00003 — 
III 0:0500 0°01954 0:00768 0700000 + 
_0°1000 0702881 0°00507 0°00001 + 
V_ 071000 002822 0°00441 0°00008 + 
0°2500 0°06453 0700512 0°00009 + 
VII 0°5000 0713394 0°01524 000005 + 
VIII 05000 0712210 0:00340 0°00005 + 
IX 0°0500 0°01720 0°00747 0:00214— 
X 0°0500 0°01550 0700389 0:00026— 
XI (0°0525 001550 000318 0:00014— 
XII 0-1000 0°02765 0700432 0:00040 — 


Experiments numbered IX and X were made to determine 
whether the long boiling in the previous experiments is actually 
necessary ; for in the work by Fresenius as well as that of Eder, 
directions are given merely to boil the hydrochloric acid 
solution of the iron salt with the nitrate until the color of 
the dark compound of the nitrogen dioxide with the ferrous 
salt wholly vanishes and is replaced by the clear color of the 
ferric salt, which means an active boiling of not longer than 
five minutes in the experiments recorded in the table. Experi- 
ment IX was made exactly like the similar ones above it in 
the table, except that the boiling was interrupted after the 
dark colored ferrous compound with the nitrogen dioxide was 
completely broken up; and experiment X similarly, except that 
the boiling was continued for five minutes after the complete 
disappearance of the dark color. Obviously the period of boil- 
ing allowed by Fresenius and Eder is not enough, but since 
the main error incidental to these processes is an error of excess 
due to oxygen present, as already stated, it will readily appear 
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how this second error, which is one of deficiency and hence 
correcting the first error, may have been overlooked. 

Ferrous ammonium sulphate has been recommended. by 
Austin and Chamberlain* and by Rosat as more convenient, 
stable, and sensitive than the crystalline ferrous sulphate. It 
would seem possible that nitric acid might act as an oxidizing 
agent on the ammonium salt, and certainly nitrous acid (if it 
were produced, as might be, as an intermediate product in the 
reduction of nitric acid to nitrogen dioxide) would act accord- 
ing to the equation, 


NH,Cl+HNO,=HCl+2H,0+N,,. 


Such an action either of the nitric acid or nitrous acid would 
produce an error of deficiency. Experiments Xf and XII were 
made to test this point, being made exactly like those num- 
bered I-VIII, except that 1 gram of crystallized ammonium 
sulphate was added with the ferrous salt. The results show 
slight but appreciable losses. 

The concentration of the hydrochloric acid in this operation 
does not allow of much diminution under these conditions, 
where immediate reduction of the nitric acid without any 
volatilization is a necessity,—a fact which has been recognized 
before by Roberts and obviated under the conditions there 
used. 

Thus it would appear— 

First. That the method outlined above is capable of yield- 
ing very accurate results, affording as it does an easy and com- 
plete means of shutting out oxygen from the nitrogen dioxide 
while that gas is in contact with the ferrous salt. 

Second. That prolonging the boiling only until the dark 
colored compound of nitrogen dioxide with ferrous salt is 
broken up, results in the incomplete reduction of the nitric 
acid. 

Third. That ammonium salts must be absent, if the highest 
accuracy is desired. 


*Amer. Chem. Jour., v, 209. + Gazz. chim. ital., xv, 295. 


| 
4 
| 
| 
| 
Bis 
‘ 
it 
i 
43 
J 


R. M. Brown—Clays of the Boston Basin. 445 


Art. XLIII.—TZhe Clays of the Boston Basin ;* by RoBert 
MarsHALL Brown. 


THE problem of the correlation of the clays of New England 
has never been solved. Numerous papers have been published, 
in which various clay beds have been described and in part dis- 
cussed. Some of the writers have ventured to correlate the 
clays of neighboring sections. No one has yet undertaken the 
solution of the entire problem. Not enough light has been cast 
upon the subject for a general discussion. The isolation of 
clay beds in the same neighborhood with no evidence to show 
whether they are parts of the same deposit or disconnected 
deposits of the same time or unrelated beds, offers little of 
interest. Similarity of clay itself cannot be taken as good data 
for correlation, unless by chance some unique peculiarity of 
composition is discovered. Ordinarily, the zest to further search 
is furnished the student of clays by the constant excavations 
that are made in the streets for the laying of pipes, the opening 
of new clay pits, the extension of the old, and the removal of 
the cover of the clay for various purposes. All new exposures 
which furnish interesting evidence in any direction should be 
recorded. By the accumulation of such evidence, it is believed 
that in time a correlation of the clays of New England and 
beyond may be safely attempted. For this reason, the writer 
of this article desires to place on record some of the results of 
this field study on the clays about Boston, with a few observa- 
tions that arose during the process of the investigations. 

Field Work.—Near Chelsea Street, between the cities of 
Everett and Chelsea, Massachusetts, extensive excavations, 
during the fall of 1901, revealed the clays. A hill, dramlin- 
like in appearance, of no great height, and half a mile long, 
with a trend a little south of east, parallel to the drumlins 
of the neighborhood, was in part removed. An almost com- 
plete cross section of the hill was exposed. The core of the bill 
Is an igneous rock (fig. 1). The rock does not extend to the 
southern slope, however. Here a clay and sand interior was 
found. Both clay and rock was capped by a thin layer of till. 
The relation of the clay to the rock was unknown, as neither 
the quarrying of the rock to the north nor the removal of the 
clays to the south showed the contact. The first appearance of 
the south end of the hill in the process of removal of the 
material showed an anticline in the clay. The stratification of 
the beds was emphasized by the interlamination of thin layers 


* This paper is a part of a thesis presented in the course on Glacial 
Geology at Harvard College, under Prof. J. B. Woodworth. 
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Figure 1.—Chelsea Street, between Chelsea and Everett, Mass. A. = Clay, 
B. = Talus, C. = Rock, D. = Till. Dotted lines in clay represent sand. 


Figure 2,—Chelsea Street, between Chelsea and Everett, Mass. A. = Sand, 
' B. = Clay, C. = Till. Dotted lines in clay represent sand. 


; ee 3.—Chelsea Street, between Chelsea and Everett, Mass. A. = Clay, 
: . = Sand, C. = Till. Dotted lines in clay represent interstratified sand. 
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of sand in the lower portions of the clay and by dark bands, 
probably of vegetable matter, in the upper portions. Below 
the clay was a bed of sand, and above a thin layer of till which 
ran out towards the south (fig. 2). The disappearance of the 
till was due probably to the removal of the material in a pre- 
vious excavation further to the west. Before a second visit to 
the pit was made enough material had been removed to yield a 
better section (fig. 3). The bed of sand at the bottom of the 
clay (shown in fig. 2) proved to be a stratum of sand 14 inches 


thick, underlain by more clay. The sand was of fine texture, _ 


Figure 4.—Cross-section of end of Drumlin in Revere, Mass, A. = Clay, 
B. = Sand and Clay, C. = Till. 


similar to our beach sands, and homogeneous throughout. A 
single small slate pebble was the only break in the uniformity 
of the sand bed. At the same time enough of the talus had 
been removed to show the sand bed extending to the edge of 
the till and there cut off before the deposit of the till. To the 
north the clay was much more crumpled, and the interstratified 
sands were, as a general rule, thicker than the layers above the 
thick sand bed. The till averaged 18 inches in thickness, was 
made up of coarse and fine material, and extended over the 
entire section of the hill remaining. The slope of the hill was 
very gradual and the question of the slipping of the till over 
the clays was negatived by the rolling surface of the clay as well 
as by the slope. 


In seeking for other instances of the same thing, a section — 


across the trend of a drumlin at the junction of Shirley Avenue 
and Nahant Avenue in Revere, Mass., was found. The drum- 
lin had the northwest—southeast position of the drumlins of 
the district. The core of the drumlin was clay (fig. 4). 
Above the more solid bottom clay was a thickness of about 
three feet, made up of alternating layers of sand and clay, the 
sand increasing upwards. Over the sand was 14 feet of till. 


Am. Jour. Sc1.—FourtH Serres, Vou. XIV, No. 84.—Decemser, 1902. 
31 
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The till contained bowlders of varying sizes ; the largest over a 
foot in diameter. Thickly intermixed as a part of a till was 
a great deal of clay. The clay itself, below the layers of sand, 
was homogeneous and contained no foreign matter. The bot- 
tom of the clay was seen in one instance only, and the clay 
rested in that case on gravels. This exposure was at a distance 
from the two mentioned above. 

Clays in Literature.—An early mention of the clays was by 
Edward Hitchcock.* His conclusion stated that nearly all of 
our clays are in the Tertiary formation. At the same time he 
is frank in admitting that he has no evidence bearing on the 
matter, and that his result was reached solely by analogy. The 
European plastic clays resting on the chalk was the basis of his 
reasoning. In the Geology of New Hampshire many cases are 
instanced by Uphamt+ where clays overlie till. This is especi- 
ally true of the Winnipiseogee Lake beds. His explanation is 
quoted: “The ice-sheet probably remained in a high mountain- 
like mass over these lakes after it had disappeared on each 
side from the basin of Ossipee Lake and from the lower part 
of the Pomigewasset valley. As the melting continued, the 
drainage over this area was frequently obstructed because the 
_iee-sheet retreated from the lines of watershed towards the 
middle of these hydrographic basins. The water seems then 
to have melted large open spaces beneath the ice near its mar- 
gin in which beds of clay and sand were deposited. This 
would occur at the various heights and in the situation where 
these beds are found, and the till which overlies them is shown 
by its material to be that which was contained in the ice-sheet 
and fell upon the surface when its melting was completed. 
We thus see how these deposits came to be spread over the 
slopes of the hills, thinly covered by large boulders and till. 
The frequent accumulation of such deposits in other parts of 
the state was prevented by unobstructed drainage from the 
melting ice. This modified drift over-laid by till does not 
therefore appear to bear testimony to a warm interglacial 
period, or even to any retreat and subsequent advance of the 
ice.” 

Emersont reports clay resting upon till in the “ Northamp- 
ton Lake” deposits. In a few localities he observes till over 
clay, and, furthermore, explains the contortions of the clay beds 
by ice moving over them. In the succession of events a minor 
advance (being the third) of the ice is considered to explain 
these phenomena. Shaler§ publishes a section at Weewocket, 


lo on Geology, Mineralogy, Botany and Zoology of Massachusetts. 
1883, 36. 


+ Geology of New ayre iii, 136. 
Monograph 29 U. 8. G.S 


-» p. 697. § Bulletin 53 U. S. G. S., p. 16. 
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Nantucket, in which is shown a till deposit over clay. Pro- 
fessor Shaler at another time,* in summing up the facts of the 
clays, suggests that they are reconcilable with the supposition 
that there were several clay-making periods, each marking a 
retreat of the ice, followed by a readvance. The clays about 
Boston were studied by Marbut and Woodworth.+ Sections of 
drumlins in Somerville have beeu published by them showing 
the clay beneath the till. Professor Woodworth,t} in the corre- 
lation of the deposits along the coast of New England, places 
the Mystic clays in the second of three glacial epochs. 

Discussion of Relation of Clays to the Glacial Period. — 
The points that must be explained are as follows: 

1. The position of the clays beneath the drumlins in Chelsea 
and Revere. 2. The considerable amount of clay that makes 
up a constituent part of the till of the drumlins. 3. The dis- 
tortion of the clay-beds. 

Only one conclusion can be reached in regard to the first of 
these. The clays must have been deposited before the advance 
of the ice which formed the drumlins. The clayey composition 
of the drumlins in the neighborhood points to the same con- 
clusion. In a pit recently opened in the flank of a drumlin 
situated near Hyde Park, Massachusetts, enough clay was found 
on the floor to give an aspect of a clay bed. This clay had 
washed out of the exposed till during the storms, and collected 
at the bottom of the pit. A little digging exposed a few 
inches of clay only, and further examination explained the 
origin of the clay. The per cent of clayey material appears to 
be too large to be produced by the natural process of grinding, 
during or just previous to the formation of the drumlins. It 
seems just, under the circumstances, to presuppose a reservoir 
of clay from which the drumlins drew their supply. Local 
advances of the ice have been offered as an explanation for the 
position of the clay under the drumlins as well as the large 
percentage of clay in their composition. Emerson considered 
such an event in the “Northampton Lake” area. While a 
local advance of the ice after the last general retreat has been 

roven along the line of the chain of lakes—Fresh Pond, Spy 

ond, the Mystic Lakes, ete.,—it is not consistent to extend this 
local advance over an area large enough to account for the 
drumlins of Revere ard Chelsea. The local advance would 
then grow to a general .nvasion. 

The distortion of the clay-beds offers some additional testi- 
mony. No explanation has been given for the folding of the 
clays that has been more satisfactory than the thrust of the 

*17th Ann. Rep. U.S. G. S., p. 969, 


17th Ann. Rep. U. S. G. S., p. 989. 
17th Ann. Rep. U. 8. G. S., p. 987. 


al 
| 
: | 
| 


450 R. M. Brown—Clays of the Boston Basin. 


advancing ice. The agent of this work has also been con- 
sidered a local advance, but again the widespread occurrences 
of these folds indicate the general event rather than a limited . 
one. 

Where the surface has been planed off, as in fig. 3, the ice 
was supplied with its clay, ee it deposited in the drumlins 
of the harbor and the harbor vicinity. The beds must have 
been developed previous to the ice advance. Upham’s ex- 
planation, cited above (dated 1883), cannot be considered as 
applicable for the Boston district, as he demanded a valley slope 
by means of which the water was held against the side of the 
glacier so that the warmer water might undermine the edges 
of the ice. It is not easy to conceive how clays of any amount 
could be deposited under the ice by such a supposititious theory. 
There seems to be evidence strong enough to support the belief 
that some of the clays of the Boston Basin were deposited before 
the last general advance of the ice; are therefore inter-glacial 
in origin. 

New Bedford, Mass. 


be 
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Art. XLIV.— A New Form of Calcite-Sand Crystal; by 
Erwin H. Barpour and Cassius A. FIsHER. 


UntIL quite recently the knowledge of calcite-sand crystals 
was confined to a very few occurrences, that of the well-known 
“ Fontainebleau limestone” being the most important ;* here 
the erystals are rhombohedral in form (—2R). A few years 
since sand-calcite crystals of different type from those of 
Fontainebleau were found on Devil Hill, in the Indian Reser- 
vation, Washington Oo., South Dakota. During the winter 
the writers have added still another locality, partly in western 
Nebraska and partly in Wyoming, which yields a third form 


Fie. 1. Pen drawing of a scalenohedron with rhombohedral terminations 
illustrating the theoretical form of the sand-lime crystal shown in figure 2. 
Fie. 2. Photographic reproduction of a sand-lime crystal, nearly natural 
size, the type found at Devil Hill, Indian Reservation, Washington County, 
South Dakota. 


of sand erystals, namely combinations of acute and obtuse 


rhombohedrons, constituting a group similar to and quite as 
interesting as those from Devil Hill, though smaller in size. 


Crystals from Devil Hill, South Dakota, 

The sand-calcites from Devil Hill, which is the base of the 
Arikaree sand, vary from single to doubie, triple, quadruple 
and multiple crystals, up through clusters and concretions to 
solid sand-calcite rock, which though solid and compact reveals 
on fracture, and especially on weathered sections, the indis- 
tinct hexagonal outlines of its component crystals. 

In point of size they vary from a quarter of an inch (6™") to 


*Lassone, Mem. d l’acad. royal, Paris, 1775, p. 65. Hatiy, Traite de 
Mineralogie, vol. 1, p. 424, 1882. See also Dana, Syst. Min., p. 266. 
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those exceeding 15 inches (28). The average crystal, of 
which there are myriads to be dug out of loose sand, has a 
length of two and one-half to three inches (6 to 8™). (See 
figs. 1 and 2, which are somewhat reduced.) They are barrel- 
shaped with rounded ends, and have been described by Penfield 
and Ford* as hexagonal pyramids, but to the writers a study of 
the form of the faces a a measurement of the angles seems 
to show that they are a combination of scalenohedron and 
rhombohedron. 

Analyses.—Analyses of four crystals were made by Wood- 
ruff and Warner, who determined the average percentage of 
sand to be 63°81, leaving 36°19 soluble matter, as shown in 
detail in the accompanying table. 


Per cent of 
Weight of Per cent soluble 
crystal. sand. matter. 
Crystal No. 1.....--.,. 129°578 63°07 36°93 
80°365" 63°55 36°45 
33°408" 64°22 35°78 
30°655* 64°40 - 35°60 
Average of the above ......-..----- 63°81 36°19 
Large concretions ................-. 61°88 38°12 
63°43 36°57 
Average of four radiate sand-lime con- 
cretions, Sioux County, Nebraska... 58°89 4111. 


Crystals from Goshen Hole’ Region, Wyoming. 


The new crystals, which also consist of sand cemented by 
calcite, are very similar in color, texture, and in general appear- 
ance to those from Washington County, South Dakota, differ 
from them in being a combination of acute and obtuse rhom- 
bohedrons. They show greater uniformity of size, varying 
but little from one and one-half inches (40™") in length, by 
seven-eighths inch (21™") in thickness (figs. 3, 4). Apparently 
they occur much more sparingly than the others, although the 
field remains to be fully explored. 

They show the same tendency to become doubled, clustered, 
concretionary, and massive to such an extent that descriptions 
already written of the one kind serve well for the other. If 
the erystals happen to be particularly small, the size of the 
sand grains is relatively so large that the exact outline of the 


* Penfield and Ford, Siliceous Calcites from the Bad Lands, Washington 
County, South Dakota, this Journal, vol. ix, 1900, pp. 352-4, 1 plate, 4 
figures. 

See also Barbour, Sand-Crystals and their relation to certain concre- 
tionary forms, presented before the Geol. Soc. of America, Dec. 27, 1900, 
ges in Bulletin of the Society, vol. xii, pp. 165-172, pls. 13 to 18, April 
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crystal is obscured, and yet to the collector in the field, at 
least, the identity is plain. The less obvious forms oceur in 
great masses von j over wide areas, and pass for concretionary 
sand. Their extent may be judged better from the fact that 
they may be traced from the Indian Reservation of South 
Dakota to northwestern and western Nebraska and eastern 
Wyoming, as far west, at least, as Bates Hole, which is prac- 
tically the extent of the Arikaree formation. Without a knowl- 
edge of the actual sand crystals these obscure forms would 
ordinarily be unrecognizable. In the case of the new forms as 
in the case of the older ones they are the result of crystalliza- 


Fic. 3. Drawing of a crystal showing combination of acute and obtuse 
rhombohedrons, the theoretical form of the actual crystal shown in figure 4. 
Fie. 4. Sand-lime crystal, natural size, type found west of Mitchell, in 
the Chadron sandstone near the North Platte River, on the Wyoming- 


Nebraska line. 

tion in a sand bed saturated with water bearing calcium carbo- 
nate in solution. The lime in erystallizing out followed some 
one of the forms common to calcite and in the process cemented 
the sand, together making a sand-calcite crystal. The crystal 
proper is calcite. The sand may be viewed as an accident 
incident to the crystallization of lime in a sand bed. A chem- 
ical analysis shows that those from western Nebraska do not 
differ essentially from those of South Dakota, as shown by 
analyses of Mr. Willis Warner (Univ. Nebr. 1901). 


Analysis of Sand Crystals from Goshen Hole Region. 


Per cent Per cent of lime 
of sand. and soluble matter. 
Gand oryetel .............. 63°63 36°37 
Sand concretion .._._.._--. 62°54 37°46 


Analyses of the above in full as furnished by Mr. Warner 
are as follows: 

Crystal: silica, 49°32 ; phosphorus, 011; iron, Fe,O,+Al,O,, 
14°21; lime, CaCO,, 33°27; magnesia, MgCO,, 3°14; undeter- 
mined, probably manganese, °049. 
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Concretion : silica, 47°94 ; phosphorus, ‘01 ; iron, Fe,O,+Al,O,, 
14°52; lime, CaCO,, 34:24 ; magnesia, MgCO,, 3:25; undeter- 
mined, probably manganese, ‘04. 


Distribution and Geologie Range of Sand- Calcite Crystals. 


The distribution of sand crystals is very wide though they 
are little known and seldom recognized from the fact that the 
more obscure forms pass for concretionary sand and receive no 
attention. They have been personally observed at and around 
Devil Hill, in the Indian Reservation of South Dakota; in 
Sioux County, Nebraska; in the North Platte region in 
Nebraska, at Goshen Hole, Bates Hole, and intermediate points 
in Wyoming. 

The larger crystals present no such disparity between the 
component sand and gravel grains and the erystal itself as do 
the lesser ones, hence their forms are defined and perfectly 
apparent. Such forms are restricted and very local in area. 

hose at Devil Hill occur in enormous quantities along about 
100 yards of exposure. The total extent of the bed, which is 
but a mere remnant of the original, is scarcely one acre. 
Those from the region of the North Platte river, at or near 
the Nebraska line, seem to be even more local, and are very 
scattered in number. The same seems to hold true of those in 
the Goshen Hole couniry, which may be classed with the North 
Platte region, both producing the same crystalline forms shown 
in figure 4, though differing in horizon. There are but the 
three above named localities known in this country which pro- 
duce these crystals. In France, at Fontainebleau, the crystals 
are similar in physical properties to those from the Great 
Plains though differing crystallographically, inasmuch as they 
are simple unmodified rhombohedrons. 

In vertical range these forms occur in greatest numbers in 
the Arikaree, though found as low as the Chadron sands at the 
base of the Oligocene. In the basal sands of the Laramie of 
Wyoming occur numerous examples of the obscure or concre- 
tionary type. 

Locality of sand-calcites. 

( Devil Hill, 5. D. 

Sioux Co., Nebraska 
Goshen Hole, Wyoming 
Bates Hole, Wyoming 


Miocene 
Tertiary (Arikaree) 


Mitchell region, Nebr. 


South of Buffalo, Wyoming 
Obscure crystals or concre- 
tionary sand 


(Chadron sand) 


Cretaceous Laramie 


Oligocene | 


University of Nebraska, Lincoln, Nebr. 
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SCIENTIFIC INTELLIGENCE. 


I. CHEMISTRY AND Puysics. 


1. Transformation of Carbon into Diamond.—It was shown 
by Pepys, in 1815, that an iron wire heated to redness in contact 
with diamond was converted into steel. Dr. ALBERT Lupwic now 
claims that under great pressure in an atmosphere of hydrogen 
this reaction is reversed, and also that carbon fused in the electric 
are in absence of iron, under the same conditions of_pressure, is 
likewise converted into diamond. In carrying out the experi- 
ments, pressures as high as 3100 atmospheres were used. A spiral 
of iron wire was embedded in powdered retort-carbon and heated 
by an electric current in a highly compressed atmosphere of 
hydrogen. In afew moments the resistance, which was slight at 
first on account of the conductivity of the carbon, rose to that of 
the iron spiral. This indicated that the carbon in contact with 
the spiral had become non-conducting, and careful examination 
showed that on some of the pieces of carbon were brilliant, minute 
crystals, possessing the hardness, specific gravity, and refraction 
of the diamond. The greater part of the carbon contained in the 
iron spiral had also been converted into diamond. The crystals 
had the characteristic irregular surface shown by the diamonds 
produced by Moissan by the sudden cooling of molten iron. To 
produce diamonds without the use of iron, it was found necessary 
to use much higher temperatures and actually fuse the carbon 
under very high pressure. Thus fused it was shown to be a non- 
conductor, and hence was considered to be molten diamond. 
Under the pressure employed this fusion took place very easily 
in the electric arc, and there were thus obtained spherical masses, 
of the size of peas, having the great hardness and crystalline 
structure of carbonado. It is the intention of the author to 
develop the process for the commercial manufacture of diamonds. 
— Chemik. Zeitg., xxv, 979. H. L. W. 

2. An Lodometric Titration of Thiocyanic Acid.—It has 
been shown by Rupp and Schied that sulphocyanides are oxidized 
in sodium bicarbonate solution, according to the equation, 

IISCN + 41, +4H,O=H,SO,+7H1I+CNI, 
but starch cannot be used as an indicator in applying this reaction 
on account of the presence of cyanogen iodide ;,and, moreover, the 
yellow color of the latter compound makes the method applicable 
only to small quantities where the disappearance of the iodine 
color is used. It has been found by Meinecke, however, that in 
acid solutions the following reaction takes place: CNI+ HI=I,+ 
HCN. Turet has now used the facts which have been stated for 
devising a very convenient method for making this titration. 
The thiocyanate is first treated with an excess of iodine solution 
in the presence of sodium bicarbonate, enough water being used 
to dissolve the latter. The reaction is complete in four hours at 
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ordinary temperature. Then an excess of hydrochloric acid is 
added, and the excess of iodine is determined at once by means of 
sodium thiosulphate solution, with the use of starch as an indica- 
tor. The final result corresponds to the equation, 

HSCN +3],+4H,O=H,SO,+6HI+HCN. 

The experimental results obtained were extremely accurate, 
and the author advises the standardization of volumetric thio- 
cyanate solutions by this method.— Berichte, xxxv, 2766. H.L. Ww. 

8. Iodine Pentafluoride.—This compound was prepared, pro- 
bably in an impure condition, by Gore in i871 and by Maclvor 
in 1875, by. the action of iodine upon silver fluoride. Morssan 
has now prepared it by allowing fluorine gas to act upon iodine. 
Combination takes place with evolution of heat and the product 
is a colorless liquid boiling without decomposition at 97°, and 
solidifying at 8°. In the solid state it resembles camphor. The 
liquid fumes in the air, and when poured into water it is decom- 

osed without violence into hydrofluoric and iodic acids accord- 
ing to the equation, 

21F,+5H,O = 1,0,+10HF. 

The fluoride possesses great chemical activity ; most elementary 
bodies decompose it, and it enters into reactions with a great 
number of compound substances. When its vapor is heated to 
the neighborhood of 500° it decomposes, showing the color of 
iodine vapor.— Comptes Rendus, exxxv, 563. H. 1. W. 

4. Separation of Manganese from Magnesium, Zine and 
Aluminum.—To effect these separations Dierricn and HassEL 
precipitate the manganese as higher oxide in dilute sulphuric or 
nitric acid solution by means of ammonium persulphate. For 
quantities of manganese corresponding usually to ‘1 MnO or 
less they used 5°° of dilute sulphuric acid (1:10) and 15-20° of 
a ten per cent solution of ammonium persulphate. In the separa- 
tion from magnesium the total volume of the liquid was 150—200°, 
while in the other cases, where the quantities of zinc and alu- 
minum oxides present were about the same as that of the man- 
ganese oxide, a volume of 400-500° was used. The precipita- 
tions were made in solutions heated upon the water-bath and 
frequently stirred, and the heating was continued for about two 
hours in order to decompose the excess of ammonium persulphate. 
The manganese precipitates, after filtering and washing, were 
ignited directly, and Mn,O, was weighed. The test analyses 
gave very satisfactory results. It seems probable that this 
method will find useful application in mineral and rock analyses, 
in which, by the usual methods, the separation especially of man- 
ganese and aluminum presents some difficulties.— Berichte, xxxv, 
3266. H. L. W. 

5. Plasticity and Adhesiveness of Glass at Ordinary Tem- 
peratures.—That glass possesses a certain amount of plasticity 
when not heated has been known for a long time, but it bas not 
been shown definitely that this plasticity is sufficient to produce 
adhesion similar to the welding of metals. Piccarp has now 
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made experiments which indicate that the thin cracks extending 
from ‘05 to 1™” below the scratch made by the glass-cutting 
diamond may be healed to a considerable extent in from one to 
three days by gentle pressure. The experiments were conducted 
by comparing the loads required to fracture freshly scratched 
pieces of glass and those which had been slightly bent for several 
days in such a way as to press together the ruptured surfaces. 
— Berichte, xxxiv, 3635. . H. L. W. 

6. General Principles of Physical Science; by Artuur A. 
Noyes. 8vo, pp. 172. New York, 1902 (Henry Holt & Co.).— 
The purpose of this volume is to present the principles and laws 
of physics and chemistry which lie at the basis of the modern 
science of theoretical chemistry. The treatment is non-mathemati- 
cal toa greatextent. The two main chapters of the book treat respec- 
tively of the general principles relating to matter and to energy. 

The book forms the first part of a work on the general princi- 
ples of chemistry, which has had to be discontinued. It is to be 
hoped that Professor Noyes will continue the work in the future. 

H. W. F. 

7. Lehrbuch der Aligemeinen Chemie ; by Dr. Wituxetm Ost- 
WALD. 2 vols. Leipzig, 1902 (Engelmann). —The last section of 
the second part of volume ii has just appeared. A third part is 
to appear in the future. This work is by far the most compre- 
hensive which has yet appeared in the field of physical chemistry 
and probably comes as near treating the whole subject as it is 
possible to do. It is to be regretted that volume i and the first 
part of volume ii are already out of print. H. W. F. 

8. The Spectra of Hydrogen and Reversed Lines in the 
Spectra of Gases ; communicated by Joun Trowsriper.—In a 
previous paper* I described the spectra produced by powerful 
condenser discharges through Geissler tubes filled with hydrogen. 
A fairly continuous spectrum was obtained between the HH lines 
and the red end of the spectrum which was traversed by reversed 
lines. In that paper I expressed the hope of being able to obtain 
quartz tubes. This hope has been realized. Through the kindness 
of manufacturerst working under the direction and according to 
the method of Professor Shenstone of Clifton College, England, I 
have obtained suitable tubes, and the results given by such tubes 
are so remarkable that they seem worthy of a preliminary paper. 

The tubes are eight centimeters in length ; with a capillary 
four centimeters in length and about two millimeters in diam- 
eter. On account of the difficulty of inserting platinum termi- 
nals in quartz, I had the ends of the tubes ground smooth ; and 
the glass blower of the laboratory prepared glass bulbs in which 
suitable electrodes were inserted. These bulbs were luted to the 
ends of the quartz tubes. In certain cases where metal plates were 
luted directly to the ends of the quartz tubes I employed silicate 
of soda as a luting agent ; and after this had hardened I applied 
on the outside of the joint a hard preparation of pitch and shellac. 

The glass bulbs were covered with other bulbs which allowed 


* This Journal, vol. xiv, p. 1. + Baird and Tatlock, London. 
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a current of water to circulate from the upper end of the tube 
to the lower. Tie great heat, however, was excited in the capil- 
lary of the tube. Quartz prepared by the method of Professor 
Shenstone possesses the property of resisting changes of tem- 
perature in a remarkable manner. One of these quartz tubes can 
be heated to a white heat and plunged into water without crack- 
ing.. Such tubes, therefore, are very valuable for the experiments 
I have been conducting on gases at high temperature. 

They also possess the great advantage over end-on tubes of 
glass provided with quartz window, that the capillary can be 
placed close to the slit of the spectroscope ; thus giving a very 
intense light and a broad spectrum. Moreover, the quartz is not 
melted by the intense heat. A photograph of gaseous spectra 
can be obtained with a single discharge and a very narrow slit ; 
with tubes filled with hydrogen excited by a difference of poten- 
tial of twenty thousand volts, condenser *3 microfarads, an 
extremely intense light is obtained. This light is dazzling white 
with a bluish cast. It has more than three times the actinic 
effect of the same quantity of electricity discharged between 
magnesium terminals. Viewed with a strait vision spectroscope, 
the spectrum appears continuous, and even photography fails to 
reveal bright lines between the HH lines and the red end of the 
spectrum. In the region, however, beyond the limit set by the 
absorption of the glass Geissler tubes there are both bright lines 
and dark lines. The principal reversed lines are at wave lengths 
2889°70 2549°89; 2528°60; 2524°29 ; 2519°3 ; 2516°21. 

These lines correspond with the lines of silicon volatilized by 
the spark in air. It seems that we have in this phenomenon 
another instance of selective solarization mentioned in my pre- 
vious paper. The strongest metallic lines or gaseous lines are not 
those which show the strongest reversal. For instance, the cal- 
cium line at approximately 4227 is strongly reversed, while the 
stronger 3968, 3933 do not show a reversal, except with much 
stronger and longer continued discharges. 

A careful inspection of the negatives shows that the reversals 
of the metallic lines occur when they fall on bright gaseous 
lines or bands. In the same way a bright gaseous line falling on 
4 continuous spectrum can show a similar reversal. We can 
express this in symbolic language as follows : let A represent the 
intensity of the line and B the amount of the previous action of 
light on the photographic plate, then the reversal appears to be 
proportional to AB. 

It seems probable that there are similar reversed lines running 
through the solar spectrum and I hope to detect them. 

This investigation shows that the presence of dark lines in the 
spectra of stars does not imply necessarily the presence of revers- 
ing layers of a colder state of the gases; for such reversal may 
arise from photographic action on the plates which are used. 
Moreover a gas may show a continuous spectrum to the eye, or 
even when photography is employed with glass tubes and glass 
lenses ; while with quartz tubes such as I have employed a large 
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region in the ultra violet is shown to be traversed by both dark 
and bright lines and bands. 

Jefferson Physical Laboratory, Harvard University. 

9. A New Holtz Machine.—The influence electrical machine in 
many respects has been found to excel the induction coil for the 
excitation of X-ray tubes. H. Wommetsporr describes a new 
electrical machine which he calls the condenser machine. It con- 
sists of many discs similar to those now used in the Holtz 
machine. ‘There is a large condenser action between the glass 
plates which are provided with suitable sectors. We have thus 
a row of ‘condensers; one set of plates or coated layer remaining 
fixed while the intervening plates revolve. 4 

A small model, 30° high, 28°" long and with a breadth of 22°", 
affords a larger quantity of electricity than the largest Holtz 
machine, and this new machine promises to be of the greatest use 
in the excitation of X-ray tubes.— Ann. der Physik, No. 11, 1902, 
pp. 651-659. J. T. 

10. Electrical Conductibility of Metals and their Vupors.— 
Hon. R. J. Strutt finds that (1) Mercury vapor is an insulator, 
while liquid mercury is a conductor. Since the liquid and satu- 
rated vapor are indistinguishable above the critical temperature, 
one or both of these must undergo a retharkable change of. elec- 
trical properties as that temperature is approached. 

(2) Attempts to predict the critical temperature of mercury 
seem to lead to results altogether inconsistent with one another, 

@) Attempts to observe the critical temperature of mercury 
and arsenic in quartz tubes have failed. In both cases experi- 
ment proves that the critical temperature lies above a dull yellow 
heat. 

(4) Up to a full red heat the conductivity of saturated mer- 
cury vapor remains of quite a different order of magnitude from 
that of the liquid, the latter being ten million (10) times as great 
as the former. But on the other hand, the conductivity of the 
saturated vapor is immensely greater than that of the vapor at 
atmospheric pressure. For the former was found to have a 
resistance of 10’ times that of the liquid, the latter more than 
4X10" that of the liquid. Thus the vapor at atmospheric pres- 
sure has a resistance about 410’ times that of the saturated 
vapor, both at a full red heat. It need scarcely be said that this 
ratio is of quite a different order from the ratio of the densities 
of those vapors. It seems likely that as the critical temperature 
is approached the vapor begins to conduct freely, while the 
liquid changes its electrical character to a much less extent. 

(5) The conductivity of saturated arsenic vapor at a bright red 
heat is of the same order as that of mercury, and obeys Ohm’s 
law, at all events up to an electromotive intensity of more than 
100 volts per em.— Phil. Mag., Nov., 1902, pp. 596-605. 4. T. 

11. Lonization of Nuclei Produced by Violent Agitation of 
Dilute Solutions ; communicated by C. Barus.—Discharging the 
nuclei produced by violent agitation of dilute solutions, in a steady 
stream at once into a tubular condenser, the following deflections 
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of the electrometer (with very light needle) were observed at 
intervals of half a minute: Charge+, 14°4, 10°5, 6°5, 3°4; time 
rate 7°5. Charge—, 21°5, 20°0, 18°2, 16°2, 14°2, 12°2; time rate 
4:0. Charge +, 18°3, 14°5, 10°4, 6°7, 3°3, ‘9; time rate 7°6. The 
surprising result is thus obtained that the electric current is con- 
stant while the initial charge of the inner coating of the con 
denser (the outer being earthed), at nearly 20 volts, gradually 
quite vanishes, 

In explanation it may be assumed either that the number of 
ionized nuclei at constant ionic velocity varies inversely as the 
potential difference, or far more simply, it seems to me, that the 
velocity of the nuclei is independent of the potential gradient, 
each nucleus retaining its own specific velocity in the presence or 
the absence of an electric field, while the number of nuclei is 
appreciably constant—the point of view taken in my earlier work 
(Smithsonian Contributions, 1901). The difference of current for 
positive and negative charges follows from the known excess of 
negative nuclei. The initial ionization is of the same order as 
that of the phosphorus emanation. 

12. Handbuch der Spectroscopie ; by H. Kayser. Vol. ii, 698 
pp-, 4 tables, 57 figs. (Leipzig, S. Hirzel).—The appearance of 
the second volume of this work gives further assurance of the 
thorough treatment of the whole subject of spectroscopy which 
we may expect from this eminent worker in the field. In the 
present volume, the first chapter is devoted to emission and 
absorption, with the history, development and proofs of Kir- 
choff’s law. The chapter on radiation of solids furnishes an 
exhaustive discussion of the various laws which have been formu- 
lated connecting the emission with the absolute temperature, the 
distribution of the energy in the spectrum, and the attempts to 
apply the results in the measurement of temperature. nder 
radiation of gases, the sources of energy and the production of 
ether vibrations in general are discussed. This is followed by a 
detailed treatment of the spectra of compounds and of the differ- 
ent spectra given by the same substance under varying con- 
ditions. The succeeding chapters deal, respectively, with the 
influence of pressure, temperature and the nature of the electric 


" discharge upon spectra ; the appearance of spectral lines, their 


broadening, and reversal ; Doppler’s principle and its applications, 
in the discussion of which the author has been assisted by Dr. H. 
Konen ; the general relations which have been discovered among 
the lines of the spectra of individual elements and of those of 
Mendeleeff’s groups. The concluding chapter brings up to date 
the work which has been done upon the vibrations of light in the 
magnetic field. Prof. C. Runge has assisted in the development 
of the Zeeman-effect in accordance with the modern ionic theory. 
Evidently no effort has been spared in making the references 
to the literature of every subject discussed as complete as possi- 
ble up to 1901. The volume is replete with suggested problems 
of research, to stimulate which is one of the purposes which the 
author hopes the book may serve. D, A. K. 
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II. GroLtocy anp Naturat History. 


1. United States Geological Survey.—The following publica- 
tions have been received : 

Minera Resources or THE Unitep Srates FoR THE CAL- 
ENDAR YEAR 1901; by Davin T. Day. 973 pp.—For the second 
time the annual mineral production exceeds $1,000,000,000. The 
important metals except iron and zinc have decreased in output 
and value. 1,408 ounces of platinum were produced in 1901 
compared with 400 in 1900. Building materials, clays and abra- 
sions show greatly increased production. For the first time in 
the United States arsenious oxide was manufactured at Seattle, 
and rutile was produced on a large scale—in Neilson Co., Va. 

Butietin No. 195.—Structural details in the Green Mountain 
Region and in Eastern New York ; by T. Netson Date. 10 pp., 
4 pls., 8 figs. Some interesting examples of structures in meta- 
morphic rocks are described and well illustrated. These details 
have been collected since the publication of Professor Dale’s 
previous papers on this region (16th Ann. Rept., Pt. I, pp. 549- 
570, 19th Ann. Rept., Pt. III, pp. 199-217). 

Bu.tetin No. 203.—Bibliography and Index of North Ameri- 
can Geology, Paleontology, Petrology and Mineraiogy for 1901 ; 
by F. B. Weeks. 144 pp. f 

2. Geological Survey of Kansas—Special Report on Mineral 
Waters ; by E. H. S. Batmtzy. Vol. vii, pp. 25-333, 38 pls.— 
Kansas is well supplied with marketable mineral waters. Mr. 
Bailey describes and gives the analyses of some 87 springs and 
wells separated into groups according to their mineral content. 
He also discusses the medicinal value of the various waters and 
the industrial uses of the brines. Dr. W. R. Crane contributes 
a chapter (pp. 323-333) on the Geological Distribution of mineral 
springs and wells. 

3. A Quantitative Chemico-mineralogical Classification and 
Nomenclature of Igneous Rocks ; by Wutrman Cross, J. P. Ipp- 
ines, L. V. Prrsson and H. 8. Wasuineron (Jour. of Geol. vol. 
x, No. 6, pp. 555-690, 1902).—In this work is presented an 
entirely new system for the classification and nomenclature of 
igneous rocks, a result which the authors.believe is to be best 
attained by the codperation of several workers agreeing on funda- 
mental principles. Originally the late Prof. G. H. Williams was 
also one of the collaborators. 

The authors state that after many attempts to modify and use 
existing systems this was perceived to be impossible if one should 
evolve at the same time a comprehensive and rational one based 
on recent investigations and knowledge. Thus through repeated 
trials the present system was avin worked out, and with its 


evolution has gone hand in hand the calculation of thousands of 
analyses by which it has been tested and its formation in part 
controlled. It is a chemico-mineralogical system based on its 
own principles, and as its concepts of rocks are in great part new 
it demands a new nomenclature. 
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What the authors propose is as follows: All igneous rocks are 
classified on the basis of their chemical composition ; all rocks 
having like chemical composition are grouped together. 

The definition of the chemical composition of a rock and of a 
unit of classification is expressed in terms of certain minerals 
capable of crystallizing from a magma of a given chemical com- 
position, and the expression is guantitative. For this purpose the 
rock-making minerals are divided into two groups, the one of the 
more siliceous alkali-and calcic-aluminous ones, the other of the 
ferro-magnesian minerals. The first group is called mnemonically 
the salic group; the second one, the femic group. From this 
category the aluminous augites and amphiboles and the micas are 
excluded for reasons given. 

To completely classify a rock by this system its chemical com- 
position must be known by chemical analysis or approximately 
so by physical or microscopic optical methods indicated by the 
authors. Rocks once determined become types by which similar 
rocks may be approximately classified. 

Since a given magma may crystallize into quite different min- 
eral combinations according to the different conditions attending 
its solidification, it is necessary to select a certain set of salic and 
femic minerals as uniform standards of comparison. ‘These are 
the ones ordinarily formed, but aluminous augite and hornblende 
and micas are excluded. In practice, the molecular composition 
of a rock obtained from its chemical composition (determined as 
mentioned above) is computed into amounts of these standard 
minerals and its place in the system is then easily determined. 

The standard mineral composition of a rock is called its norm, 
and this may be quite different from its actual mineral composi- 
tion or mode. Methods are given for obtaining the latter and 
indicating its relation to the former. 

On the relative proportions of these two groups of standard 
minerals the rocks are divided into five Classes, accordingly as 
one or the other of these two groups alone constitutes the norm 
or is extremely abundant ; whether one or the other is dominant ; 
or whether the two are present in about egual proportions. These 
Classes are then divided into Orders on the relative proportions 
of the minerals forming the predominant group in each case and 
in the middle group on the relative proportion of the salic min- 
erals. So in the preponderantly salic classes the orders are based 
on the relative proportions of quartz, feldspars and feldspathoids. 

The Orders are divided into Rangs on the chemical character 
of the basic oxides in the minerals in the preponderant group in 
each case; thus if these were feldspathic, as to whether they are 
alkalic, alkali-calcic or calcic. The lowest division or grad obtains 
only in the three intermediate classes and results from the con- 
sideration of the relative amounts of the minerals forming the 
subordinate group in each case. Where necessary there are sub- 
classes, suborders, subrangs and subgrads. 

Texture is considered of minor importance and is taken into 
account after the chemical and mineral composition. 
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Nomenclature. The system demands a new nomenclature and 
this has been provided for according to a definite system. As 
proposed it consists of three parts, substantive names for the mag- 
matic units, implying the chemical composition and the norm ; 
then two sets of adjective terms to qualify these nouns, one 
referring to the mode and the other to the texture. 

The magmatic name consists of a root, geographical in all cases 
except for the names of the five classes, and of a suffix. The suf- 
fixes are chosen so that they vary in a definite way with the 
division of the system to which the magmatic name belongs. 
Thus for Class, Order, Rang and Grad, the letters n, 7, s and ¢ in 
alphabetical order are used with the vowel a, giving in English 
ane, are, ase, ate. For subclass, suborder, etc., the vowel is o, 
giving one, ore, ose and ote. 

In the geographical roots, so far as possible those in present 
use are retained, advantage being taken of their connotation as 
to magmatic character. 

The authors propose a nomenclature for field use based on 
purely megascopic characters. 

The work concludes with a discussion of methods of calculat- 
ing mineral composition from chemical composition and the 
reverse, and presents tables to aid such calculations, __L. V. P. 

4. Petrography and Geology of the Monzoni region in Tyrol. 
—The exhaustive study of this area, so long known and so much 
investigated as to be perhaps rightly called a classic one, has 
recently received a new impetus, apparently from the suggestive 
work of Brégger (ii Die Eruptionsfolge der triadischen Eruptiv- 
gesteine bei Predazzo in Sidtirol). A number of shorter articles 
by various authors have appeared describing new types of rocks 
or various phases of its geology. Quite recently, however, more 
important memoirs on the geology and petrography of the region, 
the one by Rompere (Geologisch—petrographische Studien im 
Gebiete von Predazzo i and ii, (Sitzber. d. K. preuss. Akad. d. 
Wiss. Berlin, 1902, phys. mat. class. 675), the other by DoELrER 
(Tscher. Min. and Petro. Mitt., vol. xxi) have been published. 
The various authors have not entirely agreed among themselves 
regarding various points and this has led to a stimulation of in- 
terest in their work. As a result many new analyses and descrip- 
tions of important rock types have been given. It is shown that 
the forecast of RosEnsuscu on theoretical grounds, regarding the 
existence of nephelinitic and other alkaline types, was correct, and 
in general a considerable amount of new information, of value 
to systematic petrography, has been developed by these excellent 
studies. L, V. P. 

5. Gesteinskunde fiir Techniker, Bergingenieure etc., von F. 
Rixwnk. (8°, 206 pp., 4 pls., 235 figs. Geb. Jiinecke.) Hanover, 1901. 
—In this excellent and well written little volume is given a general 
survey of the subject of petrology from the modern standpoint, 
with especial reference to its use by beginners and those desiring 
some knowledge of the subject for technical purposes. It is also 
a good introduction to the science for workers in other fields in 

Am. Jour. Serres, Vou. XIV, No. 84.—DscemBer, 1902. 
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geology. Some optical mineralogy is introduced and the use of 
the microscope indicated. A further advantage is that a con- 
siderable amount of physical geology, in so far as it relates to the 
subject, is brought in. A great help will be found in the numer- 
ous well executed half-tones of photographs, especially those of 
rock sections showing texture, etc. A more careful selection of 
more modern and better executed analyses of rocks and more of 
them, would have been of advantage, The volume is well printed 
and in convenient form. ¥, 
6. The Terlingua Quicksilver Deposits, Brewster County, Texas. 
The University of Texas Mineral Survey, Bull. No. 4, pp. 74.— 
These deposits are of quite recent development and are as yet 
only worked in a small way by means of open pits. They are 
located in the center of an extensive area of Cretaceous sedimen- 
tary rocks, which have been much faulted and into which igneous 
rocks have been intruded. The ore deposits are found within 
the sedimentary rocks and usually at a short distance from some 
igneous intrusion. The chief ore mineral is cinnabar, with which 
is associated some iron oxides and large amounts of calcite. The 
ore occurs in vein formations of a number of different types, none 
of which are very wide and most of which vary considerably in 
their richness. It is thought that the veins and their ore contents 
will be found to continue in depth. The ore is treated near the 
mines in furnaces similar to those in use in California. The total 
output of the district up to the end of 1901, is estimated at 3,700 
flasks of mercury, of which 3,000 flasks were produced during 


* the year 1901. Ww. E. F. 


7. Notes on New Minerals.—BaumMuavERirE is a sulpharsenite 
of lead having the formula 4PbS:3As,8,. The analysis made by 
H. Jackson gave the following results : 


Found. Calculated. 
26°64 

99°67 100°00 


The specific gravity was determined as 5°329. It is monoclinic 
in its crystallization, having the axial relations, 
a:b:e = 1°136817 : 1: 0°947163 ; B = 82° 423’. 

The crystals closely resemble those’ of dufrenoysite and jordanite 
in appearance. They may be distinguished from dufrenoysite 
by the marked oblique development of the zone 100—001, and 
from jordanite by the absence of twin striations and by the color 
of the streak. The mineral is described by R. H. Sotty and 
named in honor of Dr. H. Baumhauer, Professor of Mineralogy 
in the University of Freiburg.— Min. Mag., xiii, 60. 

A new analysis of material from the original locality has been 
made by G. T. Prior and shows Ki1tricKEnIrTE to be identical 
with the earlier described geocronite. The important difference 
between the new analysis and the original analysis is in the find- 
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ing of arsenic. No determination of arsenic was made in the 
first analysis and its presence was evidently not suspected. Prior’s 
results are as follows : 

Pb, 68:49; Sb, 9°13; As, 4°59; S, 17°20; total, 99°41. 
These results yield the formula 5PbS(Sb, As),S,, which is the 
accepted formula for geocronite. 

An analysis of MrersitTE by Prior gave the following results : 
Atomic ratios. 


38°17 353 or 4 
5°64 090 * 1 
100°39 


which yield the formula, 4AqI. CuI. The specific gravity of the 
mineral was determined as 5°640. 
Marsuite was also analyzed by Prior and gave the following 


results : 
Atomic ratios. 


119 ‘011 

99°39 


which yield the formula Cul. Specific gravity = 5°590.—Min. 
Mag., xiii, 60. 

CooteaRpDITE.—This mineral was discovered by A. Carnot at 
Kalgoorlie. It is steel-gray to yellow-gray in color, is practically 
devoid of cleavage and breaks with a conchoidal fracture. Its 
formula is (Au,Ag,Hg),Te, and it is, therefore, related to colo- 
radoite (Iig,Te,) and melonite (Ni,Te,). The following are 
Carnot’s analyses; 


I. II. Til. 
23°15 27°75 37°06 
wee 16°65 13°60 4°71 
3°10 3°70 3°70 

trace trace "90 
56°55 58°70 51°13 
99°75 99°15 99°58 


— Geol. Surv. W. Australia, Bull. No. 6, p. 18. 

Cotorapoire occurs freely and in large pure masses at Kal- 
goorlie. A new analysis of pure material is of interest: Hg, 
50°40; Au, trace; Ag, ‘12; Te, 49°48; total, 100°00. Specific 
gravity, 9°21. 

The formula for coloradoite calculated from these figures is Hg, 
Te,, requiring : Hg, 51°7 per cent.; Te 48°3 per cent. The pre- 
viously accepted formula based upon analysis of small and impure 
specimens was HgTe, requiring: Hg, 61°6 per cent.; Te, 38°4 
per cent.— Geol. Sur. W. Australia, Bull. No. 6, p. 27. 
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STIBIOTANTALITE, a tantalo-niobate of antimony, Sb(Ta,Nb)O4 
is found in the stream works at Greenbushes. The exact crystal- 
line form of the mineral has not been determined for it occurs in 
water-worn pebbles with a very smooth bright surface. It is 
brittle, with a subconchoidal to granular or occasionally fibrous 
fracture. Its hardness is 5 to 5°5, and specific gravity 6°4 to 774. 
Its luster is adamantine to resinous ; color, various shades of yel- 
low and brown, also gray. It is subtranslucent to opaque. Its 
composition is shown <4 the following analysis by Goyder: Sb,O,, 
40°23 ; Bi,O,, 82; NiO, 08; Ta,O,, 51°13 ; Nb,O,, 7°56 ; total, 
99°82. 

A hydrated variety of this mineral occurs also, resembling it 
in color, but having a rough surface. Its formula would appear 
to be 28b(Ta,Nb)04°7H,O. Before the blowpipe stibiotantalite 
is practically infusible and colors the flame peney any- It is 
reduced to metallic antimony by fusion with potassium cyanide. 
In the closed tube the anhydrous mineral gives no sublimate ; the 
hydrous, a sublimate of water. After mixing with sulphur it 

ives in the closed tube a sublimate which is black when hot and 

rownish red on cooling. It is soluble in hydrofluoric acid ; this 
solution on adding a little potassium fluoride and evaporating 
somewhat, deposits on cooling a felt-like mass of colorless crystals 
of potassium fluotantalite. If some of the solution in hydro- 
fluoric acid be poured into a platinum dish and a piece of pure 
zinc be dropped into it, a black stain immediately develops on 
the plate. Stibiotantalite is decomposed by fusion with potas- 
sium bisulphate.— Geol. Sur. W. Australia, Bull. No. 6, p. 42. 

Histrtxire, an apparently new sulphide of antimony and bis- 
muth, is described “ W. F. Perrerp. It occurs in radiating 
groups of crystals which are orthorhombic, with acute but indis- 
tinct terminations and are striated longitudinally. It is slightly 
sectile with a hardness of about 2. Luster eminently metallic. 
Color and streak, steel-gray. The mean of two analyses is :— 
S, 23°53; Bi, 56°00; Sb, 9°70; Cu, 6°49; Fe, 5°31; total, 101-03. 
which gives for the formula, 7Bi,S,,2Sb,S,,5CuFeS,.—John Vail, 
Gov. Printer, Tasmania. 

PETTERDITE, a new oxychloride of lead. This mineral, which 
was found at Zeehan, Tasmania, was described by Mr. W. H. 
TwELVETREES. It occurs in thin. hexagonal plates of a white 
color. Fracture is irregular, luster dull, hardness 1:5 to 2, specific 
gravity 7°16. The analysis made by Mr. O. E. White of Hobart 
is as follows :—PbO, 74°04; As,O,, 2°60; P,O,, 2°10 ; Sb,O,, *50; 
Cl, 20°00; total, 99°24.—John Vail, Gov. Printer, Tasmania, w. F. 

8. Gold in Meteorites—At the September meeting of the 
Royal Society of New South Wales, Prof. Liversipex exhibited 
under the microscope particles of a malleable yellow metal, insol- 
uble in nitric acid, which have all the appearance of gold obtained 
from certain Australian and European meteorites (siderolites). 
The presence of gold in meteorites bears upon the presence of 
gold in “meteoric” dusts, and it is also of great interest in con- 
nection with the presence of gold upon the earth and in sea-water, 
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inasmuch as meteorites and the dust of meteorites are constantly 
falling upon the earth, to the extent of probably many million 
tons a year. Further information upon the question of the pres- 
ence of gold in meteorites is promised in a subsequent paper. 

9. Triassic Ichthyopterygia from California and Nevada ; by 
Joun C. Merriam. Bulletin of the Dept. of Geol., Univ. of 
Cal., vol. iii, No. 4, pp. 63-108, pls. 5-18.—A valuable contribu- 
tion to Paleontology, based chiefly upon saurian material from 
the upper Triassic of Shasta County, California, collected in 1891 
by field parties from Stanford and California universities. 

The great value of the monograph under review lies in the 
carefully executed plates and in the accurate measurement and 
description of the bones of a hitherto little known group of 
extinct reptiles. Collectively, the several specimens described 
afford an excellent generic definition of Shastasaurus, the anterior 
part of the skull and the distal ends of the paddles being practi- 
cally the only portions of the skeleton which now remain unknown. 
Prof. Merriam has met with the great, though by no means rare, 
good fortune to find in his collected material nearly as many 
species of Shastasaurus as individuals, seven examples offering 
more or less complete descriptions of five new forms, S. perrini, 
osmonti, alexandre, careyi, and altispinus, although none of the 
new acquisitions have been identified with the type species S. 
pacificus, which was described by him in 1895 (this Journal, 
vol. iv, p. 56). The type species is shown to differ from 8. per- 
rint in regard to certain posterior dorsal vertebre and the pubis. 
None of the other new species, however, are represented by these 

arts, and therefore cannot well be differentiated from the type. 

he author wisely states: “ At the present time we cannot deter- 
mine definitely the relations of pacificus to the better known 
species, and it is not impossible that when the other parts of the 
skeleton of those forms are better known it will be found that 
some one of them should be included in pacificus.” In view of 
this lack of comparison and the urgent need of simplicity, the 
doubt naturally arises whether the purpose of classification would 
not have been better served by uniting, provisionally at least, one 
of the new forms with the type species. 

Accompanying the discussion of Shastasaurus is a careful 
revision of Leidy’s genus Cymbaspondylus from the middle Tri- 
assic of Nevada, which is shown to be closely related to Shasta- 
saurus. The family Shastasauride is proposed to embrace these 
two genera, distinguished as they are from the Mixosauride, 
Ichthyosauride, and Baptanodontide, by the peculiar articulation 
of their dorsal ribs, the form of the pelvic girdle, and their long- 
spined chevron bones. In a postscript, Prof. Merriam states that 
a good collection of saurian material has just been obtained from 
the middle Triassic of Nevada. When these specimens have been 
properly worked out, another contribution is promised by the 
author. This will be awaited with great interest, and it is confi- 
dently hoped that further investigation will yield as satisfactory 
results as the monograph before us. G. F. E. 
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10. Zoological Results based on material from New Britain, 
New Guinea, Loyalty Islands and elsewhere, collected durin 
the years 1895, 1896, 1897; by Arraur Witey. Part vi 
(August, 1902), pp. 691-826, 8 pls., 33 figs—Dr. Willey is to be 
congratulated upon the completion* of a valuable series of zoolog- 
icai papers. The present volume contains the results of a study 
of the development of the Pearly Nautilus, The interesting “ per- 
sonal narrative” (pp. 691-734) is illustrated by photographs of 
the natives who carry on the Nautilus-fisheries on the different 
islands, and who came in contact with Mr. Willey during his 
visits to the archipelago (1894 and 1897) in search for the eggs of 
species of Nautilus, The “special contribution” (pp. 736-826) 
is prefaced by a complete review of the bibliography of nautilus 
since the first description with figures of the external characters 
by Rumphius, 1705, and of the animal by Bennett, 1831. Many 
new and interesting facts are mentioned. It was found by obser- 
vation that the color markings on both the shell and animal 
“exerted a protective influence”; that the “wart-like gibbos- 
ities” on the upper surface of the hood form a shield for pro- 
tecting the aperture of the shell when the animal is in retraction, 
aud not a foot for locomotion. The studies of the anatomical 
characters show the relation of the Vautilus to the dibranchs, but 
with reference to the other cephalopods opinions will differ. It 
is, however, one whose external shell is probably primitive as 
compared with the internal shell of Spirula. No definite opinion 
is given as to whether the many similarities in anatomy between 
the Nautilus and diotocard prosobranchs (Haliotis, Fissurella 
and Pleurotomaria) are of the nature of affinity or convergence, 
but an interesting figure (15) is given showing a shell with a 
median groove and shell-slit similar to Pleurotomaria. KX. J. B. 


III. ScientiFic INTELLIGENCE. 


1, National Academy of Sciences.—The following is a list of 
eh read before the National Academy at the meeting in 
altimore, Nov. 11-12. 


S. L. Penrietp: A possible explanation of the difficult solubility of cer- 
tain compounds containing fluorine and hydroxyl. 

GrorcE E. Hate: The spectra of stars of Secchi’s fourth type. 

T. C. MENDENHALL: Biographical memoir of Henry A. Rowland. 

W. K. Brooks: The embryology of Salpa cordiformis. 

CaswELL GRAVE: The occurrence of reef corals near Beaufort, N. C. 

D. H. Tennent: The Trematode parasites of the oyster. 

H. N. Morse: The preparation of cells for the measurement of osmotic 
pressure. 

R. W. Woop: A substance with remarkable optical properties, and screens 
transparent only to ultra-violet light. 

J. B. WuitenEeaD: On displacement currents. 

L. A. Parsons: On the spectrum of hydrogen. 

Lewis Boss: A new system of positions for standard stars, with notes 
relative to its bearing upon sidereal astronomy. 

H. F. Ossporn: Complete skeleton and restoration of the Cretaceous fish 
Portheus molossus Cope. A new small dinosaur from the Jurassic or Como 


* See this Journal, vii, 79, 322; viii, 398; x, 89; xi, 330. 
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beds of Wyoming, apparently a bird-catcher. New or little-known elephants 


and mastodons of North America. 
A. AGassiz: On elevated Oceanic Islands in the Pacific. 


2. American Association for the Advancement of Science.— 
The next meeting will be held in Washington, Dec. 29 to Jan. 3, 
inclusive. This is the first time the Association has met in the 
winter. 

3. Smithsonian Institution, Annual Report for 1901; by 8. 
P, Lanetey, Secretary. Pp. lvii+ 739, 71 pls.—The last report 
of the Smithsonian Institution shows that increased appropria- 
tions means increased volume of important work. Fifty articles 
by well known specialists tell of the latest progress im the princi- 
pal branches of knowledge. 

4. United States National Museum. Bull. 51,168 pp. List or 
Pustications 1875-1900, by I. Grarr.—The National 
Museum has issued a complete list of its publications, arranged 
both as a chronological record and as a subject and title index. 

5. British Museum — Catalogue of the Collection of Birds’ 
Figgs ; by Everne W. Oates. Vol. ii, 400 pp., 15 colored plates. 
—Descriptions are given of 15,000 specimens of eggs belonging 
to the Carinate. Ten orders and 726 species are included in 
the list. 

6. United States Coast and Geodetic Survey ; O. H. Trrrman, 
Superintendent : 

AnnvuaL Report 1901. 423 pp., 46 illustrations, 4 maps in 

ocket.—The superintendent of the Coast Survey reports the 
inauguration of the survey of the Philippine coast line and the 
establishment of a suboffice for the publication of charts and 
notices to mariners. Parties were also at work in Porto Rico, 
the Hawaiian Islands and Alaska. Perhaps the most import- 
ant field work now in hand is the measurement of the 98th 
meridian. Mr. A. L. BaLpwin reports on the Measurement of 
Nine Bases along the 98th Meridian (pp. 241-302); and Mr. J. 
F. Hayrorp, inspector of geodetic work, describes the present 
state of the triangulation along this meridian in Kansas and 
Nebraska. The measured are will cover 23° of latitude within 
the United States; the Mexican government is expected to extend 
it 9° southward, and it is possible to extend it far northward. 

Tue Eastern Arc oF THE UnitTep STaTEs AND 
OscuLaTING SpHEROID ; by Cuas. A. Scuorr. Special Publication 
No. 7, 394 pp., 38 illustrations, 2 maps in pocket.—The second long 
arc measured by the Coast Survey extends from Calais, Maine, to 
New Orleans, La. The line is 2612°3 kilometers in length, 
covering 23° 30’ 57’, and is unique in that it is the first one which 
utilizes on a grand scale a measurement oblique to the meridian. 
The work was begun in 1833 and the field work finished in 1898. 
The Eastern Oblique Arc intersects the Transcontinental Are of 
the 39th parallel in Maryland and Virginia. With the measure- 
ments along the 98th meridian well under ~~ and two long arcs 
already completed, the Coast Survey may well feel proud of its 
contributions to geodesy. 
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7. United States Naval Observatory, Captain C. H. Davis, U. 
S. N. Superintendent. Publications, Second Series, Vol. II. Zong 
OBSERVATION WITH THE NINE-1INCH TRANSIT CrRULE, 1894-1901; 
by Aaron N. SKINNER, assisted by Franx B. and Turo. 
I. Kine. pp. xxviii, 525.—This volume embodies the results of 
observations made, in accordance with the suggestion of Dr. A. 
Auwers of the Astronomische Gesellschaft, on stars to the ninth 
magnitude, inclusive, between the parallels, —13° 50’ and —18° 
a0". 

8. Bureau of American Ethnology.—The following volumes 
have recently come to hand: 

NineETeEENtH AnNuAL Report; by J. W. Powet1, Director. 
Pt. L, pp. xcii+548. 79 pls., 48 figs. An exhaustive report on 
the Myths of the Cherokee Indians has been prepared by James 


Mooney, (pp. 3-548). 
No. 26—Kartutamet Texts: by Franz Boas. 261 


pp., 1 pl. 

9. Ostwald’s Klassiker der Hxakten Wissenschaften. Leipsig, 
1902 (Wilhelm Engelmann).—The following are recent additions 
to this valuable series : 

Nr. 129. Allgemeine Methode partielle Differential gleichungen zu inte- 
griren ; von Johann Friedrick Pfaff. Pp. 84. 

Nr. 130. Pangeometrie ; von N. J. Lobatschefskij (Kasan 1856). Pp. 95. 

Nr. 131. Experimental-Untersuchungen iiber Elektricitiit (xiv und xv 
Reihe) ; von Michael Faraday (London 1838). Pp. 48. 

Nr. 182. Uber die Continuitat der gas férmigen und fltissigen Zustinde 
der Materie, und Uber den gas férmigen Zustand der Materie; von Thomas 


Andrews (London 1869). Pp. 81. 
Nr. 133. J. H. Lambert’s Abhandlungen zur Bahnbestimmung der Come- 


ten. Pp. 148. 

10. Hodgkins Gold Medal Awarded.—The second Hodgkins 
Gold Medal has been awarded to J. J. Thomson of Cambridge, 
England, “for his investigations on the conductivity of gases, 
especially on the gases that compose the atmospheric air.” The 
committee of award consisted of Mr. Richard Rathbun, Chair- 
man; Doctor A. Graham Bell, for Electricity ; Doctor Ira Rem- 
sen, for Chemistry ; Doctor Charles D. Walcott, for Geology i 
Professor E. C. Pickering, for Astronomy ; Doctor Theodore N. 
Gill, for Biology ; Professor Cleveland Abbe, for Meteorology ; 
Mr. William H. Holmes, for Anthropology, and Mr. 8. W. Strat- 
ton, for Physics. 

OBITUARY. 

Dr. OapEN Nicuotas Roop, Professor of Physics in Columbia 
University, died November 12 at the age of 71. (A sketch of 
the life and work of Professor Rood will appear in this Journal 
for January.) 

Dr. Rosrrt ©, Kepzrz, for forty years Professor of Chemistry 
at the Michigan Agricultural College, died November 7, at the 
age of 79 years. 

Dr. Rosert Rusenson, Director of the Central Meteorolog- 
ical Institute of Sweden, died Oct. 14, aged 73. 

Joun Hart Grapstone, “one of the founders of physical chem- 
istry,” has died in London at the age of 75. 
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Academy of Sciences, National, 
meeting at Baltimore, 468. 
Aerodynamics, experiments 
Langley, 318: André, 398. 
Alpen, die, im Eiszeitalter, Penck and 

Briickner, 315. 
André, M. H., Les Dirigibles, 398. 
Association, American, meeting at 
Pittsburg, 166; meeting at Wash- 
ington, 469. 
— British, meeting at Belfast, 318. 
Austin, M., double ammonium phos- 
phates in analysis, 156. 


Bacubirito, the great meteorite of 
Sinaloa, Mexico, Ward, 316. 
— E. H., calcite-sand crystal, 
1 


in, 


Barus, C., velocity and structure of 
the nucleus, ; ionization of 
nuclei, 459. 

Beitrage zur chemischen 
und Pathologie, Hofmeister, 69, 


398. 
Bermuda, ascidians of, Van Name, 
4 


Black Hills, laccolithsof, Jaggar, 389. 
estimation of bromic 
acid, 


BOTANY. 


Birches, relationships of some Amer- 
ican and Old World, Fernald, 
167. 

Cyperaces, studies in the, Holm, 
No. xvi, 57; xvii, 417. 

Plant growth, relation to ioniza- 
tion, Plowman, 129. 

Béttger, W., Grundriss der quali- 

tativen Analyse, 65. 

Brewer, W. H., obituary notice of 

J. W. Powell, 377. 

British Museum, catalogue of birds’ 

eggs, Oates, 469. 

Brown, R. M., clays of Boston Basin, 

445. 

Bumstead, H. A., reflection of elec- 
tric waves, 


Cc 


California, Cretaceous in, 33. 

— Quaternary history, Hershey, 71. 

— and Nevada, Triassic Ichthyop- 
terygia from, Merriam, 467. 

Cathode rays, effect of ultra-violet 
light on, Lenard, 67. 

— laws of velocity of, Gehrcke, 67. 

Chemie, Lehrbuch der Allgemeinen, 
Ostwald, 457. 

Chemische Physiologie und Pathol- 
ogie, Hofmeister, 69, 398. 

Praktikum, Wolfrum, 

5. 

Chemistry, Elementary, Clarke and 
Dennis, 305. 

— First Book of Qualitative, Prescott 
and Sullivan, 65. 


CHEMISTRY. 
Ammonium phosphates in analysis, 
Austin, 156. 
Ammonium vanadate, precipitation, 
Gooch and Gilbert, 205. 
Arsenic in animal organism, Ber- 
trand, 383. 
radio-active, Marckwald, 
3038. 
— lead sulphide-halides, Ducatte,64. 
Bromic acid, estimation of, Gooch 
and Blake, 285. 
Carbon, transformation into dia- 
mond, Ludwig, 455. 
compounds, solubilities 
Speyers, 293 
— dioxide, action on the borates of 
barium, Jones, 4 
Chemical combinations, probable 
source of heat, Richards, 64. 
Copper sulphate, action upon iron 
meteorites, Farrington, 33. 
Glass, plasticity and adhesiveness 
of, Piccard, 456. 


of, 


Helium and liquid hydrogen, 
Dewar, 305. 
Hydrogen, liquid, and helium, 
Dewar, 305. 


— and oxygen, combination, Baker, 
883 ; vapor-pressures of liquid, 
Travers, Senter and Jaquerod, 
811. 
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CHEMISTRY. 


Iodine pentafluoride, Moissan, 456. 

Lithium silicide, Moissan, 64. 

Manganese, separation from magne- 
sium, etc., Dietrich and Hassel, 
456. 

Matter, heatless condition of, Brink- 
worth and Martin, 304 

Nitric acid, titrimetric estimation, 
Phelps, 440. 

Oxygen and hydrogen, vapor-pres- 
sures of liquid, Travers, Senter 
and Jaquerod, 311 ; combination, 
Baker, 383. 

Radium, atomic weight, Curie, 384. 

Rocks in the Nile cataracts, black 
color of, Lortet and Hagounengq, 
64 


Silver chabazite and silver analcite, 
Steiger, 31. 
Thallium in the thallous state, 
Thomas, 
Thermochemical constant, Clarke, 
803. 
Thiocyanates, double and triple, 
Wells, 384. 
Thiocyanic acid, iodometric titra- 
tion, Thiel, 455 
Uranium, atomic weight, Richards 
and Merigold, 65. 
Vanadic acid, reduction of, Gooch 
and Stookey, 369. 
Clarke, F. W., Elementary Chem- 
istry, 305. 
Coleman, A. P., nepheline and other 
syenites in Ontario, 147 
Colorado, Silverton quadrangle, 
— geology of, Ransome, 


Connecticut, Barkhamsted, essonite 
and corundum at, Emerson, 234. 
— extent of Newark System, Hobbs, 

— ice sheet in Pomperaug valley, 
Hobbs, 399. 


D 


Davis, W. M., terraces of the West- 
field River, Mass., 77; Elementary 
Physical Geography, 318. 

Dennis, L. W., Elementary Chem- 
istry, 305. 

Dewar, J., liquid hydrogen and 
helium, B05. 

Dirigibles, Les, André, 398. 

Dresser, J. A., contribution to the 
geology of Quebec, 43 

Drude, P., Theory of Optics, 68. 


E 


Earthquake of 1901 at Inverness, and 
at Carlisle, Davison, 397. 

Electric conductibility of metals, 
Strutt, 459. 

— discharges through gases, role of 
self-induction in, Eginitis and de 
Gramont, 68. 

— displacement, magnetic effect, 
Whitehead, 109. 

— resistance of glass, quartz, etc., 
Rood, 161 

— sparks, influence of electrification 
of the air on, Lecher, 386. 

— waves, interference, tubes for, 


Becker, 67. 
— — magnetic detector for, Marconi, 


— — reflection of, Bumstead, 359. 

Electricity, removal of negative from 
the air by rain, Schmauss, 387. 

Electrolytes, free ions in aqueous 
solutions of, Olsen, 237 

Electromagnetic alternating cur- 
rents, Crook, 133. 

Electromotive force of ozone, Brand, 


Electrostatic tubes, de Nicolaiéve, 
Emerson, B. K., corundum and a 


graphitic essonite, 234. 
Emerson, J. S., characteristics of 


— Tungsten mine at Trumbull, 
Hebbs, 72. 

Cornwall, H. B., greenockite on 
calcite from Joplin, Missouri, 7. 

Crook, Z. E., electromagnetic alter- 
nating currents, 133. 

Cross, W., Chemico-mineralogical 
Classification of Igneous Rocks, 

Crystallography, solution of prob- 
lems in, Renfield, 

Cumings, E. R., variation in the 
fossil brachiopod, Platystrophia 


lynx, 9 


Kau, 481. 

Ethnology, Bureau of American, 
annual report 1901, 470. 

Evans, N. N., new occurrence of 
native arsenic, 397. 


F 
Farrington, O. C., action of copper 
sulphate upon iron meteorites. 38. 
Fernald, M. L., relationships of some 
American and Old World birches, 
167. 


— C. A., calcite-sand crystal, 
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Ford, W. E., chemical composition 
of dumortierite, 426. 
Forest Reserves, U. S., Gannett, 70. 


G 


Gesteinskunde fir Techniker, etc., 
Rinné, 463. 

Gibbs, j. W.., Elementary Principles 
in Statistical Mechanics, etc., 69. 

Gilbert, R. D., precipitation of am- 
monium vanadate, ‘ 205. 

Girty, G. H., upper Permian in west- 
ern Texas, 363. 

Glass, plasticity and adhesiveness of, 
Piccard, 


GEOLOGICAL REPORTS AND 
SURVEYS. 


Towa, 1901, Calvin, 391. 

Kansas, 461 

Louisiana, 314. 

Michigan, Lane, 393. 

United States, 21st annual report, 
70, 889, 461 


GEOLOGY. 


Alkaline rocks from the region of 
Ampasindava, Lacroix, 396. 
Alpen, die, im Eiszeitalter, Penck 
and Briickner, 315. 
Carboniferous ierns, Sellards, 195. 
— of the Boston Basin, Brown, 


Cretaceous outliers in California, 
Hershey, 33. 

— turtles, Wieland, 95. 

Crossotheca and Myriotheca, fronds 
of, Sellards, 195. 

Dikes in Syracuse, New York, erup- 
tive, Schneider, 24; petrography 
of, Smyth, 26. 

Economic geology, Silverton quad- 
rangle, Col., Ransome, 390 

Eocene Mammalia in the Marsh col- 
studies of, Wortman, 
1 


Eparchean interval, Lawson, 71. 

Eruption of Mt. Pelee, 312, 319 ; 
peculiar character of, Verrill, 72. 

Eskers, origin of, Crosby, 316. 

Fossil brachiopod, Platystrophia 
lynx, variation in, Cumings and 
Mauck, 9. 

from Illinois, Sellards, 


= vertebrata of North America, bib- 
ated and catalogue, Hay, 
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Geologic formation names of North 
America, Weeks, 391. 

Geology of Quebec, contribution to, 
Dresser, 43. 

Ice-sheet, action of, on projecting 
rock masses, Hobbs, 399. 

Idiophyllum rotundifolium, valid- 
ity of, Sellards, 203. 

Igneous rocks, chemico-mineralog- 
ical classification, Cross, Iddings, 
Pirsson and Washington, 461. 

— — size of grain in, Queneau, 70; 
Lane on Queneau, 393. 

Laccoliths of the Black Hills, Jag- 
gar, 389. 

Lowlands of southeastern Missouri, 
evolution of, Marbut, 392. 

Mammalia, Eocene in Marsh col- 
lection, 17. 

Monzoni region in the Tyrol, petrog- 
raphy and geology, Romberg and 
Doelter, 463. 

Newark system, former extent of, 
Hobbs, 71. 

Niagara limestones of Indiana, Kin- 
dle, 221. 

Permian, upper, in western Texas, 
Girty, "363. 

Platystrophia lynx, variation in the 
fossil brachiopod, Cumings and 
Mauck, 9. 

Pleistocene geology of western New 
York, Fairchild, 393. 


Plissements et dislocations de 
Vécorce terrestre en  Grece, 
Negris, 71. 


Potomac group of the middle At- 
lantic slope, geology, Clark and 
Bibbins, 392. 

Quaternary history of 
California, Hershey, 71. 

Rocks in the Nile cataracts, black 
color of, 

Terraces of the Westfield River, 
Mass., Davis, 77. 

Triassic Ichthyopterygia from Cal- 
ifornia and Nevada, Merriam, 
467. 

Vertebrates of the Northwest Ter- 
ritory, Osborn and Lambe, 393. 
Volcanic eruptions of 1902 on St. 
Vincent and Martinique, 72, 312; 

Hovey, 319. 

Volcanoes, Hawaiian, Kau, Emer- 
son, 431. 

Gooch, F. A., precipitation of am- 
monium vanadate, 205; estimation 
of bromic acid, 285; reduction of 
vanadic acid, 369. 

Grundriss der qualitativen Analyse, 
Bittger, 65 


southern 
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H 


Havana, study of yellow fever in, 
Gargas, 75. 

Hawaii, the voleano of Kau, Emer- 
son, 431. 

Hershey, O. H., Cretaceous outliers 
in California, 33. 

Hillebrand, W. F., additions to the 
Alunite-Jarosite group, 211. 

Hobbs, W. H., action of ice-sheet on 
projecting rock masses, 399. 

Hodgkins gold medal awarded, 470. 

Hofmeister, F., Beitriige zur chem- 
ischen Physiologie, 69, 398. 

Holm, T., studies in the Cyperacee, 
No. xvi, 57; xvii, 417. 

machine, new, Wommelsdorf, 
459. 

Hovey, E. O., eruptions of 1902 on 
St. Vincent and Martinique, 319. 

— spectra of, Trowbridge, 


J. P., Chemico-mineralogi- 
cal Classification of Igneous Rocks, 
461. 


Indiana, Niagara limestones of, Kin- 
dle, 221. 

International Quarterly, 318. 

Iowa geological survey, 1901, 391. 


J 


Jones, L. C., action of carbon diox- 
ide on the borates of barium, 49. 


K 


Kansas geological survey, 461. 
Kau, characteristics of, Emerson, 431. 
Kayser, H., Handbuch der Spectro- 
scopie, 460. 
Kindle, E. M., Niagara limestones of 
Indiana, 221. 
Koenig, G. A., new species melano- 
chalcite and keweenawite, 404. 


EX. 


Maldive and Laccadive Archipela- 
goes, Gardner, 74. 

Marsh collection, studies of the 
Eocene mammalia, Wortman, 17. 
Martinique, 72, 312. 

— and St. Vincent, eruptions of 1902, 
Hovey, 319. 
Massachusetts, Boston Basin, clays 
of, Brown, 445. 

— Westfield River, terraces of, 77. 
Mauck, A. V., variztion in the fossil 
brachiopod, Platystrophia lynx, 9. 
Measurement of 98th meridian, 469. 
Mechanics, Elementary Principles in 
Statistical, Gibbs, 69. 

Metals, electrical conductibility of, 
Strutt, 459. 

— reflection power for ultra-violet 
and ultra-red rays, Hagen and 
Rubens, 66. 

Meteorite. iron, from Sinaloa, Mex- 
ico, Ward, 316 

Meteorites, action of copper sulphate 
| upon, Farrington, 38; gold in, 
|  Liversidge, 466. 

Mexico, Sinaloa, meteorites from, 316. 
— geological survey, Lane, 


Mineral resources of So. Dakota, 
O’Harra and Todd, 397. 

— — of the United States, 1901, 
Day, 461. 

— waters, Bailey, 461. 

Minéralogie de la France et de ses 
Colonies, Lacroix, 70. 


MINERALS. 


Alunite, Colorado, 216. Analcite, 
81. Arsenic, native, 397. 

Baumhauerite, 464. 

Calcite-sand crystal, new form, 451. 
Chabazite, 31. Coloradoite, 465. 
Coolgardite, 465. Corundum, 
234. 

Dumortierite, chemical composition, 


L 


Lacroix, A., Minéralogie de la France 
et ses Colonies, 70. 
Lane, A. C., Queneau on size of 
grain in igneous rocks, 393. 
Langley, S. P., Experiments in Aero- 
dynamics, 318. 
La Soufriére, St. Vincent, and Mt. 
Pelée, Martinique, eruptions of, 
Hovey, 319. 
Me electrical effect of, Lenard, 


426. 

Essonite, graphitic, 234. 

Garnet, 234. Gold in meteorites, 
466. Greencckite on calcite, 
Joplin, Missouri, 7. 

Histrixite, 466. Hussakite, 316. 

Jarosite, 216. 

Keweenawite, Michigan, 410. Kill- 
rickerite, 464. 

Marshite, 465. Melanochalcite, 
Arizona, 404. Melilite, Syracuse, 
N. Y., 26. Mercury-deposits in 
Texas, 464. Miersite, 465. 


Louisiana geological survey, 314. 


Natrojarosite, Nevada, 211.- 
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MINERALS. 


Petterdite, 466. 
New Mexico, 213. 

Stibiotantalite, 466. 
Xenotime, 316. 

Missouri, evolution of the lowlands 
of southeastern, Marbut, 392. 

Mt. Pelée, 312, 319; peculiar char- 
acter of the eruption of May 8th, 
Verrill, 72. 


Plumbojarosite, 


‘N 


New York, Syracuse, eruptive dikes 
in, Schneider, 24; petrography of 
dikes, Smyth, 26. 

— Western, pleistocene geology of, 
Fairchild, 393. 

Nile cataracts, black color of rocks 
in, Lortet and Hugouneng, 64. 

Noyes, A. A., General Principles of 
Physical Science, 457. 
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Dynamical and Structural Geology 


A few of the more important and showy forms recently received in this 
department are: 

ORBICULAR GRANITE. 

Kortfors, Sweden. Of this interesting rock we have but three specimens on 
hand. The concretions are mainly hornblende imbedded in a coarse-grained 
light colored granite, making a strong contrast between the matrix and the con- 
cretions, the latter being from 24 to 3 inches in diameter ; polished slab 8 x 19 in. 
in diameter, $20.00; larger, $22.00 and $30.00. 

Kangasniemi, Finland. In this rock the concretions are light colored sur- 
rounded by bands of hornblende, the compactness of the concretion forming a 
strong contrast to the coarse crystalline structure of the matrix. The concre- 
tions range from 4 to 6 inchesin diameter. Specimens from $6.00 to $30.00. 

Quonochontaug, Rhode Island. This is the only Orbicular Granite we 
have ever seen from America. The concretions are mainly hornblende with 
granite centers intermediate iu color between the above two, and average from 
1 to 2% inches in diameter; polished slices from $6.00 to $13.00. 

Orbicular Diorite (Napoleonite, Corsite). This well-known rock is now 
quite rare. The concretions, consisting of Anorthite, Hornblende and some 
Quartz, are comparatively uniform in size, averaging about 1} inches in diameter ; 
magnificently polished slabs of this rare rock from $4.00 to $15.00. 

The above four rocks present a fine suite of concretionary structure as dis- 
played in eruptive rocks; tracings of slices with size and position of concretions 
sent on application. 

FAULTED SANDSTONE. 


Hot Springs, S. D. We have a few specimens of this beautiful sandstone 
consisting of narrow layers ranging in color from light yellow to dark purple, 
showing in some instances from 3 to 10 distinct faults on same slab. 

Slabs from $1.00 to $3.50. 


TRAP DIKES IN GRANITE. 


Norway, Maine. A fine suite of these either in polished slabs or the rough 
masses, some showing single dikes, others showing two dikes on same slab from 
a fraction of an inch to 2% inches in diameter; 50c. to $15.00. 

Three polished slices showing crossed dikes, with a fault at contact of the two 


dikes, $6.00 to $8.00. 
METAMORPHISM. 


Blue Pyroxene partially changed to Serpentine, from Gila River, N. M., the 
centers of these polished slabs being a light azure blue pyroxene with its edges 
changed to a translucent rich colored Serpentine, a beautiful combination of color. 
We have but a half-dozen slices of this rare rock on hand. $3.50 to $6.00. 


PHENOMENAL SERIES OF ROCKS. 


We have just compiled a collection consisting of 83 specimens illustrating 
Dynamical and Structural Geology, specimens averaging 3x4 inches. Price, 


$45.00, 
This collection is accompanied by a descriptive catalogue describing the various 


phenomena as represented in the collection. 
Circulars on application. 


Waro’s Natura Science EstaBLIsHMENT 


76-104 COLLEGE AVE., ROCHESTER, N. Y. 
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In sorting over several barrels of selected Labradorlte 
recently, we found two good-sized lumps of extra fine 
material in which the rare green color predominates. 
We have had these sliced and polished and can furnish 
a few splendid specimens at 65c., 85c., $1.00, $1.25, 
$1.50, $1.75, $2.50 and $3.50— these prices being about 
20c. per square inch. Customers desiring to obtain one 
of these specimens, interesting alike for rarity and 
beauty, are urged to order by return mail. 


TWINNED LENTICULAR CRYSTALS OF SELENITE. 


Sharp, translucent lenticular twins, 14 to 24 inches long, 25c. to 7ic. Simple 
crystals, 15¢c. to 50c. But a limited number. 


REMARKABLE QUARTZ CRYSTALS FROM SOUTH 
AUSTRALIA. 

A large collection of excellent crystals and groups was recently received. The 
erystals generally are quite similar to those from Arkansas. There are elongated 
“spear crystals,” flattened crystals, interpenetrating crystals, healed crystals, 
crystals showing subsidiary parallel grouping on the terminations, ete. Prices are ~ 
very reasonable, 10c. to $1.50. : 


A UNIQUE CRYSTAL! 


In our Australian shipment is a 10-inch crystal of Quartz 34 inches in diameter, 
broken along the rhombohedral cleavage plane and each surface recrystallized 
with many crystals in parallel position. Price, $10.00. 


A NEW TYPE OF CALCITE FROM ENGLAND. 


We now have an excellent assortment of the new Bigrigg Mine crystals, 14 to 
24 inches long, showing the rare second order prism, 10c. to 50c. 


pe GOOD NEW JERSEY MINERALS. 


Crystallized Rhodonites of exceptional merit, 50c. to $2.50; also a few loose 
crystals. Hardystonite, and Caswellite, excellent specimens, VERY CHEAP. Native 
Copper on trap rock, 15c., postpaid. Native Silver on rock, 15c , postpaid. 


MISCELLANEOUS FINE SPECIMENS. 


We have just now many exceptionally fine specimens at reasonable prices which 
would be suitable for CurIstMAS GirTs. Particulars on application. 


GEO. L. ENGLISH & CO., Mineralogists, 


Dealers in Educational and Scientific Minerals, 
3 AND 5 WEST 18th STREET, NEW YORK CITY. 
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